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MEDICAL  CLIMATOLOGY  AND  BALNEOLOGY. 

By  GEORGE  H.  ROUE,  M.D., 

BALTIMOUE. 


CLIMATOLOGY. 

1.  General  Considerations. — The  scientific  study  of  clima- 
tology has  been  undeservedly  neglected  by  English-speaking 
nations.  There  is  not  a  single  systematic  work  at  command  of 
tliose  conversant  with  English  only  which  gives  an  account  of  the 
present  state  of  the  science.  Those  who  wish  to  study  climatology 
either  in  its  purely  physical  or  in  its  biological  relations  are  obliged 
to  resort  to  German,  French,  or  Russian  authorities.  Within  the 
last  few  years  the  medical  aspects  of  climatology  have  received 
some  attention  at  the  hands  of  xVmerican  and  Englisli  physicians ; 
but  with  few  exceptions  the  productions  of  these  authors  have 
been  based  upon  insufficient  acquaintance  with  the  elementary 
principles  of  the  science,  or  have  been  so  strongly  colored  by  local 
j)r(Judices  or  by  a  commercial  element  that  the  deductions  or  in- 
ferences drawn  must  be  subjected  to  many  corrections  before  they 
can  be  accepted. 

The  only  complete  systematic  work  on  physical  climatology 
issued  from  the  press  during  tlie  year  1887  is  the  German  edition 
of  Dr.  A.  Woeikof's  great  treatise  on  "The  Climates  of  the 
Earth."  ^  These  two  volumes  form  the  most  thorough  and  com- 
plete treatise  upon  climatology  now  accessible,  and  should  be  in 
the  hands  of  all  earnest  students  of  the  science.  It  is  to  be  hoped 
that  some  enterprising  American  publisher  will  soon  give  American 
students  an  opportunity  of  reading  tliis  work  in  the  vernacular. 
An  accurate  translation  re^•ised  by  some  competent  scliolar  lUmiliar 
with  the  climatic  peculiarities  of  the  North  American  Continent 
would  be  a  boon  to  the  student  of  climatology,  and  ouglit  to  prove 
a  profitable  investment  for  the  publisher. 

In  his  address  as  President  of  the  section  on  Climatology  and 

Demography  in  the  Ninth  International  Medical  Congress,  Dr.  A. 
i-v.  1 
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L.  Gihoir  considered  the  points  of  contact  between  purely 
physical  or  o^cographical,  and  m(^dical  climatology. 

The  influences  properly  comprehended  under  the  term  clima- 
tology are  atmospheric,  telluric,  and  cosmic.  Latitude,  altitude, 
distance  from  the  ocean,  and  prevailing  winds  are  the  chief  elements 
of  geographic  climate.  There  is,  however,  no  uniform  understand- 
ing among  physicians  as  to  which  are  properly  climatic  character- 
istics, or  merely  ^icissitudinal  occurrences.  Paludal  malarial 
infection,  being  remedial  by  drainage,  is  contested  by  some  not  to 
be  a  proper  attribute  of  the  climate  of  a  locality.  The  genius  of 
man  can  undoubtedly  bring  about  the  changes  upon  the  face  of 
nature  wliich  will  make  the  marsh  no  longer  the  home  of  tlic 
malarial  germ. 

The  effects  of  climate  are  not  to  be  looked  for  in  the  preva- 
lence of  specific  diseases  with  well-defined  geographic  limits. 
Man^  of  the  diseases  attributed  to  climate  have  been  due  to  local 
insanitary  causes. 

AVhat  climate  cliiefly  does  is  to  establish  constitutional  tend- 
encies through  molecular  modifications  which  become  permanent 
and  morbific  if  its  warnings  are  disregarded  or  opposed,  but  are 
as  often  therapeutic  and  curative  when  intelligently  conformed  to 
and  luHHled. 

These  opinions  are  in  a  measure  a  reflex  of  the  "siews  of 
Lombard,  the  father  of  modern  medical  climatology,  widened  and 
more  accurately  defined  by  many  years'  close  observation  in  all 
quarters  of  tlu^  globe.  Dr.  Gihon  also  observes  that  in  the  medical 
curriculum  in  which  (climatology  demands  a  place  as  a  subject  of 
study  beside  hygiene  and  pharmacological  therapeutics,  there  can 
be  no  rooui  for  the  tcniching  of  elementary  meteorology.  However, 
at  th(>  ])reseiit  day  the  instruction  in  meteorology  in  s('ientific  schools 
juid  c()ll(>gcs  is  so  defective  that  even  though  the  medical  student 
should  be  a  graduate  in  arts,  he  is  not  in  a,  position  to  profit  by  a 
course  of  lectun^s  on  medical  climatology  unless  some  elementary 
instruction  precedes. 

The  same  subject  was  discussed  from  a  somewhat  different 
standpoint  by  Robe.  Some  defects  in  the  present  modes  of  observa- 
tion and  registration  were  ])oint(Hl  out.  The  mcMlical  climatologist 
must  l)e  a  student  of  meteorology,  and  something  more.  The 
question,    what  constitutes   climate]    cannot  in  a   medical   point 
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of  view  1)0  definitely  answered.  The  medieal  climatolo^^ist  eannot 
be  satisfied  by  simple  records  ol'  atmospheric  pressure,  temperature, 
humidity,  precipitation,  cloudiness,  winds  or  amount  of  sunshine. 
He  must,  in  addition  to  beinjL^  a  meteorologist,  be  a  student  of  pre- 
ventive medicine,  epidemiology,  climato-therapy,  gcographv  and 
ethnology.  Climate  must  be  studied  in  its  bearings  upon  the 
individual  in  health  as  well  as  disease,  as  also  in  relation  to  tlu^ 
occurrence  or  propagation  of  specific  or  non-specific  diseases.  The 
causes  of  the  sanatory  and  morbific  effects  of  climate  must  be 
sought  not  merely  in  meteorological  changes,  but  the  study  of 
these  problems  must  be  pursued  with  a  broader  scope  than  hereto- 
fore. For  example,  while  the  recorded  atmospheric  phenomena 
must  form  the  basis,  other  conditions,  such  as  those  of  the  soil, 
must  also  be  taken  in  account.  In  studying  the  most  characteris- 
tic climatic  diseases,  such  as  cholera,  yellow  fever,  and  climatic  dvs- 
entery,  an  intermediate  factor,  namely,  the  special  virus  of  the 
disease,  must  be  considered.  A  hot  climate  alone  will  not  pro- 
duce the  diseases  mentioned. 

Varying  meteorological  conditions  may,  however,  produce 
effects  upon  the  organism  which  are  sometimes  beneficial,  often 
otherwise. 

The  effects  of  greatly  diminished  pressure  upon  the  human 
organism  are  well  known.  Paul  Bert  and  others  have  shown  that 
these  effects  are  not  merely  due  to  the  physical  conditions  of 
diminished  pressure,  but  that  the  relative  diminution  of  oxygen  in 
rarefied  air  is  an  important  factor  in  their  production.  AMiile 
cases  of  phthisis  usually  do  well  in  a  moderately  rarefied  atmos- 
phere, the  effects  of  diminished  pressure  are  not  always  beneficial, 
as  has  been  pointed  out  by  Dr.  liOomis,^  who  warns  against  the 
danger  of  sending  patients  with  heart-disease  to  high  altitudes. 
It  is  not  probable  that  diurnal  or  accidental  variations  of  pressiue 
have  any  appreciable  influence  upon  health.  Investigations  con- 
ducted by  the  writer  have  failed  to  yield  any  positive  results. 

The  primary  classification  of  climates  into  tropical,  temperate 
and  polar  indicates  the  influence  ascribed  to  temperatiu'e  as  a 
climatic  factor.  Although  recent  writers  have  attril)uted  a  deter- 
minate climatic  influence  to  humidity,  it  is  probable  that  this  is  of 
far  less  importance  than  some  have  supposed.  The  temperature 
must  still  be  regarded  as  our  best  index  of  climate,  but  too  much 
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(lcpL'nd(>iice  must  not  be  })lac'cd  upon  it.  Many  of  the  unfavor- 
able effects  attributed  to  moisture  of  the  atmospliere  ought  to 
be  ascribed  to  coincident  insanitary  conditions.  The  sanatory 
or  morbiiic  effects  of  air-currents  have  not  been  sufficiently 
considered  heretolbre. 

The  tendency  among  climatologists  at 
present  is  to  deny  to  ozone  any  sanatory 
or  disease-producing  influence.  Hydrogen 
peroxide  is  believed  to  be  an  antiseptic 
agent  of  importance  in  the  atmosphere  by 
some  clinicians,  who  also  ascribe  thera- 
]X3utic  effects  to  the  aromatic  exhalations 
of  certain  plants.  This  has  received  espe- 
cvdi  attention  from  Loomis,  and  will  be 
more  fully  considered  on  a  subsequent  page 
of  this  report. 

The  climatologist  should  be  a  prac- 
tical meteorologist.  The  acquisition  of  an 
(elaborate  collection  of  instruments  and 
tlieir  regular  observation  is  too  expensive 
and  time-consuming.  Lambrecht*  has  de- 
^■ised  a  combination  instrument  which 
combines  m  itself  many  excellencies  and 
nearly  all  the  requirements  of  a  trust- 
worthy meteorological  instrument.  The 
polymeter,  as  it  is  called  (see  figure), 
shows  the  temperature,  the  relative  hu- 
midity, dew-point,  absolute  humidity  in 
grainnK^s  per  cubic  meter  and  vapor  ten- 
sion. Troska  has  supplied  a  set  of  weather 
rules  which  are  furnished  with  the  in- 
strument. I'he  price  is  20  to  36  marks 
{$-).{)()  to  $9.00  exchisive  of  duty).  Any 
miitlieniatical  iiistnuneiit  maker  sliould  be  able  to  furnish  this 
liiiidy  a])j)aratus. 

//.  C/li/iatc  and  Disease.  The  Quesfion  of  Acclimation. — 
W  itli  reference  to  tlu^se  important  problems  some  papers  of  value 
liiiw  Ixyn  contributed  during  the  year.  The  colonization  schemes 
ol  the  Vrvuvh  and  (iernian  Governments  in  Asia  and  Africa  have 
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given  occasion  to  several  very  thorough  studies  in  tropical  clima- 
tology and  hygiene,  by  European  writers. 

Nicolas"  has  an  elaborate  review,  based  upon  d'Ormay's  Report 
of  the  Medical  Statistics  of  French  Cochin  China  for  the  period 
1863-1870.  The  review  is  in  the  nature  of  a  monograph,  but  is 
not  easy  to  give  in  abstract.  It  is  interesting  to  note  a  point  with 
regard  to  the  distribution  of  diseases  to  which  attention  is  called  in 
the  article.  The  bad  seafton  in  the  zone  between  8  and  12  degrees 
of  N.  latitude  is  usually  the  season  of  rain,  which  lasts  from  May 
to  December.  In  Cochin  China  malarial  fevers  are  most  prevalent 
during  the  rainy  season,  yet  the  bad  years  are  the  dry  ones.  The 
mortality  is  greater  in  dry  than  in  wet  years, — a  fact  also  noted  for 
this  country  by  Dr.  Day,  of  Louisiana,  and  others.  In  wet  years 
the  mortality  is  less  if  the  heat  is  less;  nevertheless  high  tempera- 
ture with  high  humidity  is  always  less  fatal  than  a  dry  high  tem- 
perature. This  result  is  Tinexpected,  but  the  figures  show  it  to  be 
correct.  In  1870,  an  exceptionally  wet  year,  the  mortality  in 
Cochin  China  did  not  exceed  4  per  cent.,  while  in  1863  and  1864, 
the  dryest  years  known  for  40  years,  the  mortahty  was  respectively 
6.3  and  5.4  per  cent.  In  1865,  hot  and  moist,  the  mortality  fell 
to  4.8  per  cent.,  in  1866,  wetter  and  less  hot,  it  decreased  to  4.4 
per  cent.,  and  in  1867,  very  hot  and  dry,  it  again  ascended  to 
6.1  per  cent.  Some  comparative  statistics  given  also  occasion 
surprise.  AVe  have  been  led  to  believe  that  Tonquin  is  almost  the 
most  unhealthy  spot  on  the  globe;  but  Nicolas  tells  us  that  the 
mortality  is  4.5  per  cent,  in  Cochin  China,  7.7  per  cent,  in  Sene- 
gambia,  9.7  per  cent,  in  Panama.  Paludal  fevers  are  the  preva- 
lent diseases  of  the  rainy  season.  They  spare  neither  natives  nor 
stranwrs.  In  Cochin  China  the  natives  usuallv  suffer  from  the 
tertian  forms,  while  Europeans  are  attacked  by  the  quotidian. 

Natives,  however,  suffer  to  a  less  degree  than  Europeans. 
Among  the  white  troops  the  daily  admissions  to  hospital  are  82.2 
per  1000,  while  among  the  native  troops  the  admissions  are  only 
19.8  per  1000  of  effective  strength. 

In  Senegal,  while  the  admissions  of  blacks  to  the  hospital  are 
only  one-third  that  of  the  whites,  they  remain  five  times  as  h)ng, 
and  the  death  rate  is  132.8  per  1000,  as  against  119  per  1000 
among  the  whites. 

The  question  is  an  important  one    in  view  of  the   present 
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colonization  enterprises.  European  civilization  tends  more  than 
ever  to  force  the  harriers  of  the  tropics,  liailroads  laid  hy  Euro- 
pean hands  penetrate  the  steppes,  the  marshes,  the  virgin  forests. 
As-riculture  timidlv  follows  industry  and  everywhere  the  work  is 
being  prosecuted  under  tlie  protection  of  hygiene.  If,  in  the 
lano-uaire  of  Bordier,  the  white  race  is  the  only  one  that  has  tlie 
genius  of  colonization,  this  protection  is  necessary.  In  our  days 
a  new  science  is  growing, — that  of  sanitary  economy.  Man  is  being 
recognized  as  valuable  capital  and  worthy  of  being  saved  from 
death,  not  only  from  a  humanitarian,  but  from  a  pecuniary  pohit 
of  view.  This  is,  however,  not  yet  sufficiently  recognized,  even 
among  enlightened  nations.  The  governments  of  the  world  are 
but  slowly  appreciating  the  economy  of  health. 

Key''  contriinites  an  excellent  article  on  the  climatology  of 
Tonquin.  From  May  to  the  end  of  September,  Tonquin  is  one  of 
the  hottest  and  rainiest  countries  in  the  world.  May  and  June 
are  hardest  to  bear.  The  sun  is  in  the  zenith  and  tlie  copious 
daily  rahis  fail  to  cool  the  atmosphere.  Throughout  the  summer 
physical  exercise  is  impossible,  intellectual  labor  difficult.  One  is 
drowsy,  overwhelmed  by  the  heat  and  moisture  of  the  atmosphere, 
inundated  by  perspiration  which  no  evaporation  seems  to  diminish. 
The  pankah  is  a  necessity.  One  can  get  no  good  sleep  without  the 
aid  of  repeated  cool  baths.  A  walk  is  only  possible  in  the  early 
morning  or  late  m  the  evening.  During  the  period  of  greatest 
heat  the  difference  in  temperature  between  day  and  night  is  only 
3—1  degrees  C.  Toward  the  end  of  August  the  mornings  are 
relatively  cool  and  the  nights  supportable. 

(jenerally  in  September  a  tornado  announces  the  end  of  the 
liot  season.  The  mornings  show  a  temperature  one  degree  less 
than  the  previous  month,  but  this  small  difference  is  agreeably 
appreciated  by  tliosc;  who  have  lived  through  the  heat  of  the  sum- 
mer. In  October  the  north  and  northeast  winds  bring  true 
autumnal  days,  tonic  temperature  and  blue,  sunny  skies.  The 
moiuitains  are  of  a  deep  violet.  The  dormant  intelligence 
awakens.  It  gives  one  pleasure  to  do  mental  work.  Toward  the 
end  of  the  montli  it  is  possible  to  resume  the  physical  exercises 
interrupt(?d  by  siunnier.  November  begins  the  winter.  Iluntiuff, 
ridmg  and  walking  are  pleasant  exercises.  The  nights  an^  cool. 
'Vhr  thermometer   falls  to   16°  C.  (=:61°  F.)    A  fair  sun  n^joices 
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the  eyes.  The  rains  are  over ;  the  month  is  characterized  by  rela- 
tive dryness ;  there  are  only  fine  rains  or  fogs  which  reach  but  half 
way  to  the  tops  of  the  hills. 

As  the  north  and  northeast  winds  predominate  in  December, 
and  their  tonic  effects  are  appreciated,  the  body  regains  its  vigor 
and  the  stomach  its  European  appetite.  About  the  middle  of  the 
month,  with  a  temperature  of  14  degrees  C.  (57°  F.),  the  agreeable 
tropical  breezes  begin,  which  render  the  chase  and  walks  in  the 
country  dclightfid.  Toward  the  end  of  the  month,  with  cloudy 
skies  and  fine  rain,  and  a  temperature  of  10  degrees  C.  (50°  F.), 
one  wants  a  fire  in  his  apartments. 

January  is  the  coldest  month  in  the  year.  The  fires  are  kept 
up  all  day  and  woolen  clotliing  is  necessary.  February  is  the  month 
of  fogs.  It  is  characterized  by  a  constant  mist  and  penetrating  hu- 
midity. The  water  collects  in  drops  on  the  walls  of  the  rooms,  and 
a  fire  is  necessary  in  order  to  keep  dry.  Day  after  day  shoes  and 
all  objects  of  leather  are  covered  with  moisture.  In  March  tlie  tem- 
perature increases  with  cool  intervals.  Exercise  becomes  irksome 
and  brings  out  the  perspiration.  April  is  likewise  very  humid  ;  the 
heat  increases,  and  while  at  the  beginning  of  the  month  walking 
in  the  middle  of  the  day  may  yet  be  indulged  in,  toward  the  last 
days  of  the  month  one  takes  his  promenades  a  little  before  bed- 
time. By  the  25th  the  southeast  wind  has  become  w^ell  estabhshed, 
and  the  broiling  monotony  of  the  tropical  summer  is  again  at  hand. 

Summing  up,  the  European  finds  in  Tonquin  five  good  months, 
from  November  to  the  end  of  March;  five  bad  months,  from  May  to 
the  end  of  September;  and  two  tolerable  months,  April  and  October. 

The  temperature  ranges  from  8  degrees  C.  (-17°  F.)  in  January 
to  36  degrees  C.  (97°  F.)  in  July :  a  total  range  of  28  degrees  C. 
(50°  F.) 

Morand'  also  contributes  an  elaborate  memoir  on  the  cHmate 
and  diseases  of  the  delta  of  the  lied  Iliver  in  Tonquin.  After  giv- 
ing a  table  of  temperatures  at  the  post  of  Nam-Dinh,  the  author 
says:  "These  temperatures  (maximum  36  degrees  C.97°  F.)  are 
not  excessive;  but  what  renders  them  excecdhigly  hard  to  bear  is 
the  extreme  humidity.  The  anaemia  and  depression  of  the  A'ital 
powers  produced  by  the  summer  heat  causes  an  extreme  sensitive- 
ness to  the  cold  of  the  winter.  After  one  has  passed  a  year  in 
Tonquin,  when  the  thermometer  flills   to  1 2  degrees  C.  one  builds 
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a  fire  if  one  is  fortunate  enough  to  have  a  chimney  in  his  room.     If 
not,  one  freezes  ! " 

Tlu^  diseases  prcvaihng  in  the  various  months  are  :  January, 
February  and  March,  generally  healthy,  bronchitis,  rheumatisms, 
simple  diarrhoeas,  and  malarial  fevers;  toward  the  end  of  March, 
dysentery  recurs ;  April  and  May  fairly  healthy,  malarial  fevers  in- 
creasing ;  in  ^lay,  affections  of  the  liver  appearing  ;  June  and  July 
bad  months;  increase  in  cases  and  deaths.  Predominant  diseases, 
malarial  fevers,  dysentery,  typhoid  ^c^'er,  congestions  of  the  liver 
and  diarrhoeas  ;  in  August  and  September  the  same  diseases  pre- 
vail, but  are  less  frequent ;  by  November  zymotic  diseases  have 
disappeared ;  and  in  December  the  diseases  due  to  cold  occupy 
most  of  the  space  in  the  sick  report.  Out  of  a  mean  effective 
strength  of  380  Eiu-opeans,  33  died  during  1885.  The  yearly 
morbidity  was  389,  or  1.02  per  man. 

Professor  Trcille^  delivered  an  address  upon  acclimatization  at 
the  Sixtli  International  Congress  of  Hygiene  and  Demography  at 
Vieinia.  The  author  denied  that  Europeans  were  unable  to  colo- 
nize hot  countries.  The  entire  secret  of  success  is  in  ovcrcominir 
certain  obstacles ;  and  in  order  to  attain  tliis  result  we  must  know 
tlic  infiuonf'c  of  the  meteorological  conditions  of  hot  climates  upon 
the  human  organism.  He  believes  that  the  high  absolute  humid- 
ity to  a  greater  degree  than  the  temperature  causes  the  increase  of 
respiration,  heightened  blood  pressure,  increased  transpiration  and 
hyperthermia.  The  higher  the  vapor  tension  the  less  the  air  pres- 
sure ;  hence  insufficient  tension  of  oxygen  and  consequent  deficient 
oxidation  of  the  blood.  Tlie  higher  the  vapor  tension  the  less  the 
exlialation  from  tlie  lungs  and  the  skin ;  hence  increase  of  the 
serous  portion  of  the  blood,  progressive  hydremia,  retention  of 
heat,  and  tendency  to  abnormally  high  temperature. 

Tlie  retention  in  the  blood  of  a  quantity  of  water,  which  is 
ordinarily  exhaled  by  the  lungs,  increases  blood  pressure.  In  con- 
s(vnuMi(('  there  is  an  overfilling  of  the  already  dilated  cutaneous 
v(!ssels  and  hyperidrosis.  This  increases  thirst  and  compels  the 
ingestion  of  large  quantities  of  fluid.  By  this  overfilling  the  pres- 
sure m  tin;  portal  system  is  increased,  hepatic  swelling  and  tendency 
to  i)()lycholia  follo\\ .  Tlie  muscular  power  of  the  stomach  is  weak- 
(>nrd  by  tlie  large  quantities  of  fluid,  the  digestion  delayed  and 
nutrition  depreciated. 
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The  rules  to  be  observed  in  acclimatization  comprise  the 
proper  selection  of  a  locality,  improvement  of  the  soil,  construction 
and  arrangement  of  dwellings,  selection  of  clothing,  regulation  of 
the  mode  of  hfe  in  general,  and  tropical  hygiene.  The  following 
propositions  were  submitted  and  adopted  by  the  Congress : — 

1.  It  is  desirable  that  meteorological  stations  be  established  in 
hot  countries  whose  task  shall  be  to  determine  the  value  of  certain 
climates,  particularly  as  regards  the  temperature  and  the  role  of 
aqueous  vapor,  as  well  as  the  influence  of  winds  upon  the  compo- 
sition of  the  atmosphere. 

2.  It  is  necessary  that  European  countries  wliich  have  emi- 
gration agencies  shall  compel  these  to  furnish  every  emigrant 
going  to  a  hot  country  instructions  concerning  the  hygienic  pre- 
cautions to  be  adopted  on  arrival. 

3.  These  instructions  shall  bear  particularly  upon  clothing, 
dwelling  and  nutrition. 

4.  The  professors  of  hygiene  are  requested  to  devote  attention 
to  the  hygiene  of  tropical  and  subtropical  countries,  in  their 
lectures. 

Metzgar,"  writing  upon  the  climate  of  the  Dutch  East  Indies, 
states  that  the  climatic  conditions  of  Java  forbid  the  expectation 
that  there  may  ever  be  a  prosperous  and  healthy  population 
of  unmixed  European  ancestry  in  that  island.  ^lalaria  is  prevalent 
even  at  altitudes  of  2000  to  3000  feet.  AVomen  suffer  more  from 
the  effects  of  climate  than  men.  In  Sumatra,  according  to  Paster,'" 
similar  conditions  prevail.  Malaria,  dysentery,  flitty  degeneration 
of  the  heart  and  increased  nervousness  is  noted  in  every  European 
who  has  been  in  the  island  for  any  length  of  time.  If  exhausting 
labor  is  not  performed  and  a  rational  mode  of  life  adopted,  Euro- 
peans may  live  from  three  to  ten  years.  Beri-beri  is  frequent 
among  the  soldiers. 

Baelz"  reports  upon  the  climatology  and  demography  of 
Japan.  The  temperature  averages  13°  C.  This  is  somewhat 
enervating  in  summer,  and  acts  unfavorably  on  nervous  persons, 
rheumatics  and  consumptives.  Marriages  among  Europeans  in 
Japan  are  very  prolific.  The  climate  seems  to  be  wonderfully 
favorable  to  infant  life.  Twenty-six  births  were  reported  to  tlie 
German  consulate  in  Tokio  in  12  years,  and  during  this  time  only 
one  death  under  five  years  occurred  among  the  German  popula- 
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tion.  The  English  consulate  during  the  same  time  reported 
seventy-six  births,  and  one  death  under  iive.  Malaria,  dysentery, 
t)i)hoid  fever,  diphtheria,  scarlatina,  measles,  venereal  diseases, 
leprosy,  bcri-beri  and  consumption  are  pre\  alcnt.  Among  Euro- 
peans aneurism  of  the  aorta  is  frequent.  Hemorrhages  from  the 
lungs  are  frequent,  due  to  the  presence  of  a  parasite  (distoma  pul- 
monale). The  patients  may  expel  blood  and  worms  daily  for  years 
witliout  feehng  ill  or  presenting  any  evidence  of  anaemia. 

Buclmer^^  gives  the  result  of  his  observations  in  the  Congo 
Basin  and  in  Cameroon.  Fever  is  everywhere  pre^•alent  in  Africa. 
It  is  not  only  fatal  to  Eiu'opeans,  but  also  to  natives.  Mahli^''  and 
Nipperdey^^  come  to  the  same  conclusion.  The  Soudan  and  the 
Somali  countr)-  are  likewise  fe^•er-stricken  regions. 

On  the  other  liand,  DeGroote^'  considers  the  climate  of  the 
Congo  country  healthier  than  that  of  Brazil,  or  of  either  the 
English  or  Dutch  Indies. 

The  climate  of  New  Guinea  is  said  by  liev.  W.  G.  Lawes^''  to 
be  entirely  unfitted  for  colonization  by  the  white  race.  No  part 
of  New  Guinea  is  free  from  fever.  This  fever  "has  much  in 
common  with  malarial  fevers,  but  there  are  characteristics  which 
distinguish  it.  The  remittent  type  is  most  pre\alent,  and  most 
difficidt  to  deal  with ;  but  there  is  another  form  which  seems  to 
])artake  of  both  the  intermittent  and  remittent  type.  No  age  or 
condition  is  free." 

Haviland^'  has  found  that  in  the  districts  of  England  and 
A^'ales  where  the  prevailing  winds  followed  the  direction  of  the 
valleys  and  not  athwart  them,  there  was  the  least  amount  of  heart- 
disease  and  rheumatism.  Where  winds  blew  over  the  valleys  and 
allowed  stagnant  air  to  nnnain  in  the  bottom,  heart-disease  was  at 
its  maximum.  Can(;er  was  most  frequent  "  where  the  riparian 
districts  of  fully  formed  rivers  were  seasonably  flooded."  Con- 
sumption was  most  frequent  in  districts  exposed  to  the  full  blast  of 
the  wind  without  protection.  He  advocated  the  cottage-plan  of 
treating  cons\un])tion,  the  cottages  being  selected  in  healthy  locali- 
ties.    He  condemned  consumption  hospitals. 

F.  Donaldson,  Jr.,'**  calls  attention  to  the  causes  of  cardiac 
liiihirt;  at  higli  altitudes.  Loomis^-'  has  aln^ady  pointed  out  the 
(l;iiig(>r  of  sending  patients  witli  heart-disease  to  the  mountains. 
Donaldson  asserts  that  in  the  pneumatic  cliamber  conditions  simdar 


CUniatology.  ]      MEDICAL   CLIMATOLOGY   AND    BALNEOLOGY. 


11 


to  those  at  higli  elevations  are  produced,  and  cautions  against  care- 
less treatment  of  such  patients  in  the  cahinet.  His  experiments 
have  shown,  contrary  to  those  of  Paul  Bert  and  others,  that  the 
cause  of  lieart-failure  at  great  elevations  is  not  diminution  of 
oxygen,  but  the  diminished  pressure.  According  to  Donaldson's 
experiments  there  is  sufficient  oxygen  in  the  air  inhaled  to  supply 
the  hemoglobm  at  any  altitude  witliin  10,000  feet.  In  ascending 
to  high  altitudes  the  pressure  of  the  air  within  and  without  the 
lungs  is  the  same ;  but  on  the  heart  the  action  is  different.  The 
pressure  is  removed  from  the  outer  surface  of  the  heart  while  the 
internal  blood-pressure  remains  the  same.  Hence  dilatation  of  the 
heart-walls  must  follow. 

Lewis"*^  has  studied  the  relations  of  meteorological  changes  to 
chorea,  rheumatism  and  neuralgia.  He  analyzed  437  attacks  of 
chorea  and  467  attacks  of  rheumatism,  which  were  noted  in  Phil- 
adelphia. The  months  of  onset  of  the  attacks  were  recorded  as 
follows,  for  chorea : — 


January,    . 

.     36  attacks. 

.     8.2  per  cent. 

February,  . 

.     33      " 

.     7.5 

March, 

.     67      " 

.  15.3 

April, 
May,  . 

.     38       " 
.     47      " 

.     8.6 
.  10.7 

June, 

.     40      " 

.     9.1 

July, 

.     46      " 

.  10.5 

Auixust, 

.     34      " 

.     7.7 

September, 

.     27      " 

.     6.1 

October,     . 

.     18      " 

.     4.1 

November, 

.     19      "           .         • 

.     4.3 

December, 

.     33      "          .        . 

.     7.3 

467  attacks 

of  rheumatism  are  distributed  as 

January,    . 

.     50  attacks,  .        .         .     10.7  per  cent 

February, 
March, 

.     45       " 
.     45 

9.4 
9.5 

April, 

May, 

June, 

.     81 
.     48 
.     32 

17.3 

10.2 
6.6 

July, 
August,     . 

.     28        " 
.     26        " 

5.9 
5.5 

September, 
October,    . 

.     29        " 

.     28       " 

6.2 
5.9 

November, 

.     24       " 

5.1 

December, 

.     32        " 

6.6 

The  number  of  storms  passing  within  a  radius  of  400  miles 
from  Philadelphia  during  ten  years  was  then  studied  and  the 
following  distribution  in  the  different  months  was  found  to 
exist : — 


60  storms, 

.  11.5 

per  cent 

54   " 

.  10.8 

75   " 

.  14.0 

4(5   " 

.   8.8 

4t  storms, 

.   7.8 

per  cent. 

28   " 

.   5.8 

84   " 

.   6.5 

19 

.   3.6 

24   " 

.   4.(5 

82   " 

.   6.1 

47 

.   D.O 

GO   " 

.  11.5 
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.January,  . 

February, 

Marcli, 

April, 

May, 

June, 

July, 

Augu.st,    . 

September, 

October,   . 

November, 

December, 

Tlieso  tables  show  a  marked  coincidence  between  the  time 
of  onset  of  attacks  of  chorea  and  the  passage  of  storms,  while  as  a 
riQc  tlie  onset  of  attacks  of  rheumatism  occurred  one  month  later. 
Incidentally  this  study  also  showed  the  coincidence  of  frequency 
of  attacks  of  neuralgia  with  the  onset  of  chorea,  the  records  of  the 
case  of  Capt.  Catlin'-'  being  used  for  comparison. 

Proceeding  on  the  plan  first  outlined  by  Dr.  H.  I.  Bowditch"' 
in  his  epoch-making  researches  thirty  years  ago,  Dr.  Wm.  Pepper'^'' 
has  studied  the  climatological  relations  of  phthisis  in  Pennsylvania. 
His  results  tend  to  confirm  those  arrived  at  by  Dr.  Bowditcli, 
namely,  that  dampness  of  the  soil  has  an  intimate  relation  to  the 
pr(nalencc  of  consumption.  All  the  counties  in  Pennsylvania 
with  high  mortality  from  consumption  have  very  little  elevation, 
and  further  are  situated  in  the  areas  of  largest  annual  rainfall. 
Those  portions  of  the  State  where  phthisis  is  rarest  arc  the  most 
elevated,  ha^ing  a  general  altitude  from  1500  to  3000  feet ;  areas 
of  higher  mortality  from  consumption  coincide  in  a  measure  with 
areas  of  increased  rainfall.  Elaborate  maps  and  tables  accompany 
tlie  original  paper,  to  which  reference  should  be  made. 

///.  CUmdio-Tliernpij. — Pulmonary  afibctions  :  bronchitis, 
asthma  and  phthisis  claim  by  far  the  largest  share  of  the  attention 
of  writers  upon  the  climatic  treatment  of  disease.  This  is  to  be 
expected  from  the  resistance  of  such  diseases  to  the  usual  methods 
of  treatment,  and  tlie  beneficial  results  often  following  a  change  of 
cliinat(.'  by  those  affected. 

Writers  on  climato-therapeutics,  however,  are  prone  to  treat 
the  subject  in  a  one-sided  manner.  Whether  from  preconceiv(>d 
notions,  insufficient  knowledge,  local  prejudices,  or,  as  appears  to 
be  sometimes  th(>  c-ase,  business  considerations,  many  of  the  sana- 
toria arc  d(>scrib(>(l  as  veritable  gardens  of  Eden,  while  those  of 
opposite  climatic-  cliaracters  are  held  to  include  all  malefic  tenden- 
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cies  in  a  concentrated  degree.  This  partisan  manner  of  treating  a 
scientific  question  is  a  great  evil ;  and  physicians,  even  though  per- 
sonally interested  in  the  development  of  this  or  that  health  resort, 
should  rememher  its  objectionable  features  as  well  as  the  advan- 
tages of  some  other  locality  whose  interests  may  be  at  variance 
with  their  own.  When  the  majority  of  those  who  write  upon  the 
climatic  treatment  of  disease  learn  to  look  upon  the  subject  without 
personal  preferences,  and  study  it  in  a  purely  scientific  and  objective 
manner,  this  source  of  complaint  will  be  removed.  The  reader, 
anxious  to  discover  the  best  resort  to  which  to  send  his  patient, 
will  then  find  that  the  pure,  rarefied  atmosphere  and  sunny  days 
of  Colorado  have  an  unpleasant  accompaniment  in  the  sand  and 
dust  storms  which  are  so  frequent ;  that  the  fascinations  of  life  in 
the  Riviera  and  the  Mediterranean  coasts  and  islands  have  their 
sting  in  the  mistral  of  Southeastern  France,  the  sirocco  of  Sicily 
and  the  Italian  peninsula,  and  the  bora  of  the  Adriatic ;  that  the 
Alpine  resorts  have  their  south  wind,  or  "  fohn ; "  that  the  California 
coast  is  not  rarely  encompassed  by  fogs ;  and  that  Florida  climat- 
ically is  not  altogether  a  paradise  on  earth. 

Climato-therapy  shows  signs  of  emerging  from  the  sea  of  un- 
certainty which  has  threatened  to  swamp  it,  and  is  arriving  at  that 
stage  where  differentiation  is  possible.  It  must  become  the  aim 
of  medical  climatologists  to  indicate  those  climates  which  are  likely 
to  prove  beneficial  to  individual  cases.  The  literature  for  1887, 
reviewed  in  the  following  pages,  will  furnish  many  facts  from 
which  trustworthy  conclusions  can  be  drawn. 

A  general  summary  of  desirable  climatic  elements  at  health 
resorts  is  given  in  a  lecture  by  Assmann  before  the  Berlin  INIedical 
Society.  The  first  property  to  be  required  is  that  the  air  shall 
be  pure  and,  as  far  as  possible,  free  from  dust.  This  is  found 
at  the  sea-shore,  in  forests  and  in  the  mountams.  The  air 
of  mountains  has  an  additional  advantage  in  being  almost  free 
from  bacterial  germs  of  various  sorts,  non-pathogenic  as  well  as 
pathogenic.  Ozone  should  also  be  present  in  the  air  of  healtli 
resorts.  Unfortunately,  however,  our  knowdedge  of  atmospheric 
ozone  is  at  present  in  a  very  uncertain  state. 

Sufficient  ventilation  or  change  of  air  is  also  required.  This 
may  be  secured  both  at  the  seaside  and  at  mountain  tops.  In 
valleys,  forests  and  protected  plateaus,  the  atmospheric  change  is 
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inucli  k^ss.  In  sending  patients  to  high  altitudes  in  order  to  obtain 
the  special  effects  of  decreased  pressure,  regard  should  be  had  to 
tlie  deficiency  of  ox}gcn  in  the  air  at  great  heights.  As  a  general 
rule  an  altitude  of  GOOO  to  7000  feet  should  not  be  exceeded. 

Greater  range  of  temperature  is  found  in  the  mountains,  equa- 
bility on  tlie  sea-coast,  lligh  relative  humidity  is  found  at  the 
sea-shore,  in  forests  and  enclosed  valleys.  Greater  variations  of 
relative  humidity  arc  met  in  the  mountains.  Cloudiness  and  rain 
are  not  absolutely  unfavorable.  Ram  at  frequent  intervals  may 
have  a  sanitary  influence  in  washing  dust  out  of  the  atmosphere 
and  preventing  its  being  carried  about  in  strong  wind-currents. 

Meteorological  observations  regularly  made  are  an  important 
part  of  the  scientific  work  to  be  done  at  every  health  resort;  but 
these  observations  should  be  carefully  and  honestly  made;  other- 
wise they  ha\e  no  ^alue. 

Dr.  B.  W.  Richardson- '  is  nothing  if  not  picturesque.  In  a 
recent  paper  he  proposes  that  British  invalids  be  given  at  home  the 
sanatory  advantages  which  they  can  now  only  secure  by  resorting 
to  subtropical  climates  in  winter.  Man  can,  he  says,  compete 
with  nature  in  the  matter  of  climate ;  and  so  far  as  steadiness  is  con- 
cerned he  can  beat  her.  Our  houses  are  kept  at  a  pretty  uniform, 
moderate  temperature  all  winter.  "  If  one  room  eighteen  feet  square 
can  be  kept  all  througli  a  very  sharp  and  severe  winter  at  mild  sum- 
mer warmth,  why  cannot  a  court  eighteen  yards  square  be  kept  in 
the  same  condition'?  and  if  a  court  eighteen  yards  square,  why  not 
a  town  eightecMi  hundred  yards  square,  if  that  were  wanted  T'  It 
is  only  a  ([ucstion  of  degree  and  can  easily  be  accomplished.  lie 
suggests  tliat  there  are  facilities  in  England  attainable  by  which  a 
hundred  winter  towns  may  be  built  in  Great  Britain  "  that  shall 
defy  and  beat  nature  on  her  own  ground." 

The  plan  consists  of  fifty  or  more  two-storied  houses,  arranged 
around  a  s(|uare  which  shall  be  covered  with  glass  and  kept  at  an 
(>(iual)l('  temperature  by  artificial-heating  apparatus.  The  square 
would  b(>  "large  enough  for  lawn-tennis,  bowls,  billiards,  lawn-bil- 
liards, crocpict,  and  a  variety  of  other  games  and  physical  exercises 
of  every  (U'scription."  The  liouses  should  be  divided  into  two  fiats, 
each  of  wliieli  could  be  suitably  fitted  up  for  an  invalid  and  the 
necessai7  attcMidants.  "On  the  roofs  of  these  flats  would  be  four 
galleries  or  terraces,  covered  in  glass  and  laid   out  with  flowers, 
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each  gallery  twenty  yards  wide  and  upwards  of  one  hundred  long, 
— in  all  a  promenade  round  of  nearly  a  quarter  of  a  mile." 

But  this  is  not  all.  In  order  that  there  may  be  no  monotony 
at  such  a  winter  palace,  there  shall  be  "a  library,  a  reading-room,  a 
lecture-room,  a  concert-room  and  theatre,  a  gymnasium,  all  tlic  most 
approved  baths,  including  swimming-baths ;"  and  it  woidd  doubt- 
less be  a  fastidious  invalid,  as  Dr.  llichardson  suggests,  who  coidd 
not  spend  the  winter  months  in  such  a  place  for  the  sake  of  hcaltli. 

In  this  winter  palace  there  shall  be  no  cloudy  weather.  The 
sun  shall  shine  all  the  time.  If  fogs,  mists,  or  clouds  obscure  old 
Sol,  an  electric  sun  coidd  be  made  to  shine  at  pleasure. 

The  enthusiastic  author  believes  that  if  one  such  |)alace  w^re 
started  there  would  soon  be  palace  tillages  of  four  hundred  houses 
or  more,  with  many  additional  advantages  such  as  cricket-fields, 
cycle-courses,  and  horse-exercise  grounds,  all  under  genial  summer 
life.  Even  entire  valleys  might  thus  be  roofed  over  with  glass  ''so 
as  to  become,  in  all  their  natural  beauty,  gardens  of  perpetual  sum- 
mer, with  miles  of  park  verdure  and  pleasance." 

After  this  architectural  and  climatic  rhapsody  one  is  some- 
what taken  aback  to  find  a  suggestion  by  the  same  author  which 
is  full  of  solid  common  sense.  He  advocates  the  formation  of 
"  camps  of  health  "  on  high  levels,  wliere  dry,  light,  and  bracing 
air  is  obtainable.  There  are  a  number  of  places  called  "  Roman 
Camps,"  in  England,  which  are  admirably  suited  for  this  pui-pose. 
These  encampments  are  squares  enclosed  within  embankments  and 
usually  coxcY  an  area  of  from  eighty  to  one  hundred  acres.  As  the 
site  is  always  an  elevated  one,  drainage  could  witli  little  difficulty 
be  made  perfect.  Pavilions  could  be  built  with  all  necessary  con- 
veniences, and  thus  English  invalids  coidd  obtain  the  benefits  of 
mountain  air  without  leaving  their  native  soil.  In  Scotland  and 
Ireland  similar  locations  exist  which  could  easily  be  converted  into 
health  camps. 

Dr.  A.  L.  liOomis"^  holds  the  opinion  that  evergreen  forests 
are  curative  in  phthisis,  and  expresses  his  belief  that  the  effect  is 
due  to  the  antise])tic  character  of  the  air  of  such  localities.  The 
chemical  combinations  between  the  volatile  emanations  from  pines 
and  the  atmosphere,  are  regarded  as  the  agents  which  produce  the 
antiseptic  effect.  Whatever  benefit  is  derived  from  the  inhalation 
of  the  atmosphere  of  pine  forests  must  be  ascribed  either  directly  or 
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indirectly  to  the  turpentine  contained  in  such  air.  Dr.  Loomis  is 
convinced  that  the  air  of  pine  forests  is  a  most  vakiable  antiseptic 
and  corrective  agent  for  cleaning  lung  cavities,  correcting  putre- 
factive changes,  and  arresting  the  multiphcation  of  bacteria.  He 
advocates  tlie  cultivation  of  evergreens  in  the  vicinity  of  resi- 
dences, so  that  we  can  always  be  surrounded  by  an  antiseptic 
atmosphere. 

Dr.  J.  A.  Lindsay-^  asks  and  answers  four  questions: —  1.  Does 
climate  cure  phthisis'?  2.  How  docs  climate  cure  phthisis?  3. 
^Vliat  climates  cure  phthisis?  4.  What  cases  of  phthisis  are  cur- 
able by  climate?  To  the  first  question  he  answers,  yes;  recovery, 
both  complete  and  conditional  occurs  after  sufficiently  prolonged 
residence  in  a  favorable  climate. 

Climate  cures  phthisis,  not  usually  by  a  single  or  specific 
quality  of  the  air  or  by  any  definite  combination  of  meteorological 
conditions.  "Healing  air"  is  a  delusion.  Balsamic  emanations 
of  pine  forests  have  but  slight  if  any  influence  (vide  Loomis, 
supra).  Climatic  treatment  cures  phthisis  by  removing  the  con- 
sumpti\"e  from  the  evil  influences  of  unfavorable  meteorological 
conditions  and  of  an  injurious  soil,  and  by  transferring  him  to  a 
climate  where  fresh  air,  sunshine  and  outdoor  life  may  be  freely 
enjoyed,  and  where  in  consequence  the  processes  of  respiration, 
digestion  and  sanguification  proceed  with  sufficient  energy  to 
combat  successfully  the  hereditary  tendency  or  individual  pro- 
clivity to  pulmonary  disease. 

Lindsay  (-lassifies  the  climates  or  liealth  resorts  alleged  to  cure 
phthisis  into  three  classes;  the  marine  resorts,  the  dry  inland 
resorts,  and  the  mountain  resorts. 

The  best  marine  resort  is  a  sea-going  ship.  Sailing  vessels 
are  prc^ferable,  and  no  consumptive  should  go  to  sea  for  his  health 
unless  he  can  command  the  comforts  of  a  roomy  cabin  and  suit- 
able companionship.  Tlie  voyage  to  Australia  or  New  Zealand, 
via  the  Cape  of  (iood  Hope,  is  advised  as  best  adapted.  Time  of 
sailing  slioidd  be  in  July  and  August,  in  order  to  reach  the 
soutlicni  ]HMnisph(n-e  during  spring,— the  best  and  most  healtliful 
tniK'.  A  sea  voyage  does  not  exclude  hemorrhagic  cases.  (Vide 
J.  C.  AV^ilson,  infra.) 

Tlie  best  marine  climates  next  to  a  sliip  arc  IMadeira,  Tene- 
riff(\  tlie  Azores,  Nassau,  etc.     Diarrhccal  cases  should  not  be  sent 
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to  Madeira.  Other  marine  resorts,  dryer  and  more  tonic,  are 
Algiers,  Tangier  and  Malaga.  The  reputation  of  the  Riviera  is 
on  the  wane.  Mentone,  San  Remo  and  Cannes  are  the  best  of 
the  stations  in  the  Riviera.  Ventnor,  Bournemouth  and  Torquay 
are  the  best  marine  resorts  in  England,  and  GlengarrifF  in  Ireland. 
Santa  Barbara  is  the  best  Southern  California  resort.  The  nortli 
and  northeast  coasts  of  Tasmania  possess  one  of  the  brightest, 
mildest  and  most  genial  climates  in  the  world  for  consumptives. 

Tlie  best  dry  inland  resorts  are  Nubia,  the  interior  of  Algeria, 
the  Orange  Free  State,  and  the  interior  plains  of  Australia.  Tlie 
chief  mountain  sanatoria  are  Davos,  Wiesen,  St.  Moritz  and  Ma- 
loja  in  the  Alps,  Colorado  Springs  and  Manitou  in  the  Rocky 
Mountains,  Bogota,  Janja  and  Huancayo  in  the  Andes.  The 
winter  climate  of  the  high  Alps  and  of  the  Rockies  is  similar, 
being  marked  by  perpetual  snow  and  severe  frost.  In  the  equa- 
torial Andes  the  chmate  at  high  altitudes  is  one  of  perpetual 
spring,  humid,  warm  and  vernal.  The  mountain  resorts  have 
proved  most  efficacious  in  the  following  cases: — delayed  recovery 
from  pneumonia  with  threatened  tuberculosis,  chronic  pleurisy 
with  much  fibroid  change,  incipient  catarrh  of  the  apex,  chronic 
tubercular  phthisis,  with  good  reaction  and  the  retention  of  fair 
constitutional  vigor,  whether  cases  of  primary  disease  limited  in 
extent  or  single  cavity  cases  without  tendency  to  extend.  Hem- 
orrhagic cases  do  well.  (Vide  Denison,  infra.)  Contra-indications 
are:  weak  circulation,  senile  change,  crethic  constitution,  extreme 
debility  and  marked  progressive  emaciation. 

Speaking  generally,  only  chronic  cases  with  fair  reaction  are 
suitable  for  climatic  treatment.  If  the  disease  has  a  well-defined 
onset  and  threatens  to  run  an  acute  or  subacute  course;  if  the 
patient  steadily  loses  ground  and  shows  no  gain  in  weight  or  other 
sign  of  rallying  under  treatment;  if  the  process  in  the  lung  is 
progressive  and  there  are  no  evidences  of  repair,  in  each  and  all 
of  these  cases  the  interests  of  the  patient  will  be  best  served  by 
vetoing  climatic  treatment.  In  early,  uncomplicated  cases,  with 
vigorous  circulation,  mountain  climates  offer  the  best  hope.  If 
the  circulation  be  feeble  or  if  there  be  much  nervous  irritation,  tlie 
choice  will  lie  between  tlie  sea  voyage  and  residence  in  such  dry  in- 
land resorts  as  Upper  Eg)"[)t  or  the  interior  plains  of  Australia.  The 
sea  voyage  has  the  great  recommendation  that  it  rarely  does  harm, 
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except  in  tliose  very  advanced  cases  wliicli  are  beyond  the  reach 
of  all  treatment.  If  the  patient  objects  to  the  mountains  or  a  sea 
voyage,  Algeria  or  ^Morocco  should  be  preferred  to  France  or  Italy. 
Climatic  treatment  must  be  supplemented  by  proper  therapeutics 
and  dietetic  management  if  the  best  results  are  to  be  secvu-ed. 

A.  E.  Drvsdale""  discusses  the  choice  of  a  whiter  climate  for 
invalids,  lie  advises  that  incipient  phthisical  cases  should  be  sent 
to  elevated  places,  such  as  Davos  Platz  or  Pontresina.  They  must 
go  after  the  snow  covers  the  ground  and  leave  before  the  thaw 
comm(>nces  in  the  spring.  A  voyage  to  Australia,  then  a  residence 
in  tlie  interior  of  that  continent,  is  advisable  for  some.  The  coast 
climate  of  Australia  is  unsuited  to  consumptives.  Persons  subject 
to  severe  sea-sickness  should  not  be  sent  on  an  ocean  voyage  if 
avoidable.  Hereditary  cases,  with  a  tendency  to  hemorrhages, 
should  be  sent  to  the  Riviera,  where  they  are  easy  of  access  to 
their  friends  (vide  Lindsay,  supra,  and  Wilson,  infra).  Elderly 
persons  suffering  from  frequent  bronchitic  attacks  also  do  well  in 
the  Ri\iera  during  the  winter,  where  they  can  live  much  out-of- 
doors.  Heart  cases  and  catarrhal  renal  diseases  are  benefited  by  a 
mild  winter  climate. 

In  an  elaborate  paper  read  before  the  International  Medical 
Congress,  Denison  -"  has  studied  the  preferable  climate  for  phthisis. 
He  believes  that  the  climate  to  be  preferred  for  the  great  majority 
of  consumptives  in  the  United  States  varies  between  1500  feet  ele- 
vation in  the  North  in  winter,  to  10,000  feet  in  the  South  in 
summer.  Certain  contra-indications  exist  against  sending  patients 
wjtli  consumption  to  high  altitudes.  The  physician  who  takes 
the  most  factors  into  account  and  weighs  them  best  will  be  the 
most  successful  in  the  management  of  each  individual  case.  With 
this  broad  proviso,  the  following  may  be  stated  as  general  contra- 
indications to  an  otherwise  preferable  higli  climate: — 

1.  Tlie  coldest  season  of  the  year  intensifying  the  effect  of 
altitude. 

2.  Advanced  age  of  the  indi\  idual  rendering  acclimatization 
difhcidt. 

'i.  An  excitable  nervous  temperament  aggravating  the  stimu- 
lation of  climate,  producing  irritability  and  sometimes  wakefulness. 

4.  Women  for  a  like  susceptibility,  and  less  adaptability  to 
tlic  change  and  to  outdoor  life  than  men. 
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5.  Valvular  lesions  witli  rapid  action  of  the  heart,  especially 
with  the  previous  exceptions. 

6.  ]\Iarkcd  and  extensive  emphysema,  pneumothorax  and 
hydro-pneumothorax. 

7.  Active  pneumonia  or  existing  haemoptysis.  If  these  are 
recent  the  centra-indication  is  much  less  than  if  present;  if  remote 
and  without  other  ohjections,  these  diseases  are  most  favorably 
influenced  by  the  change.  If  there  is  reason  for  some  doubt  in 
any  such  otherwise  favorable  case,  a  gradual  rise  in  elevation 
should  be  chosen. 

8.  High  bodily  temperature,  whether  it  be  rather  constant, 
as  in  some  inflammatory  states,  or  in  catarrhal  extension  beyond  a 
tubercular  zone,  or  whether  it  be  regularly  oscillating  as  in  tuber- 
culous infection, — i.  e.,  daily  low  or  subnormal  in  the  morning  and 
up  to  103  degrees  or  more,  later  in  the  day,  especially  with  sus- 
picious laiyngeal  complication. 

9.  Extensive  involvement  of  lung  tissue  in  diseased  action, — 
i.e.,  so  that  the  healthy  spirometrical  record  is  more  than  one-half 
abridged.  Of  course  advanced  age  of  disease  renders  this  contra- 
indication much  stronger. 

10.  The  stage  of  softening,  if  accompanied  by  marked  p^Tcxia, 
or  in  one  of  decided  hemorrhagic  diathesis. 

Allowing  patients  to  go  to  Colorado,  which  many  physicians 
have  done,  as  a  dernier  refisort.,  when  they  have  not  five  per  cent. 
of  chances  of  living  more  than  six  months  anywhere,  needs  strong 
condemnation.  It  must  be  remembered  that  every  nde  has  its 
exceptions,  and  that  contra-indications  may  be  neutralized  by 
favorable  circumstances,  such  as  the  best  time  of  year  for  the 
change,  previous  experience  of  the  individual  in  high  climates,  and 
the  association  of  opposite  conditions  in  the  same  patient. 

In  the  climatic  treatment  of  phthisis  he  thinks  the  follo^^  ing 
conditions  are  preferable:  1,  dryness  as  opposed  to  moisture;  2, 
coolness  or  cold  preferable  to  warmth  or  heat;  3,  rarefaction  as 
opposed  to  sea-level  pressure;  4,  sunshine  as  opposed  to  cloudiness; 
5,  variability  of  temperature  as  opposed  to  equability. 

Dr.  J.  W.  Kobertson^^  gives  a  fuU  and  apparently  unpreju- 
diced account  of  the  climate  and  health  resorts  of  California.  Tlie 
coast  presents  much  uniformity  of  temperature  owing  to  the  con- 
stant westerlv  winds  laden  with  the  warm  vapors  of  the  Japan 
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curroiit.  From  Santa  Ikrbara  300  miles  south,  to  Crescent  City 
300  miles  north  of  San  Francisco  there  is  a  mean  annual  difference 
of  only  five  degrees.  Isothermal  lines  along  the  coast  run  north 
and  soutli,  marking  out  three  climatic  belts,  named  by  Robertson 
the  coast,  valley  and  mountain  climates. 

The  coast  climatt.'  extends  several  hundred  miles  north  and 
soufeh,  and  reaches  from  five  to  twenty  miles  hdand. 

The  valley  belt,  beyond  the  coast  range  commencing  with 
Shasta  A^alley  on  the  north,  extends  down  through  the  Sacra- 
mento and  San  Joaquin  Valleys  into  the  arid  plains  of  the 
Mojave  and  Colorado  deserts,  while  the  mountain  climate  in- 
cludes the  Sierra  Nevada  beyond,  llainless  summers  characterize 
all  these  regions. 

The  characterization  of  the  coast  climate  is  no  less  eloquent 
tlian  just.  Tlu!  author  says :  "A  coast  climate  extending  througli 
eight  degrees  of  latitude,  wliere  snow  is  phenomenal  and  frost  rare, 
wliere  the  mean  daily,  monthly  and  annual  temperature  varies 
within  a  few  degrees  only,  where  the  bright,  sunshiny  days  are  the 
rule  and  sultry  ones  unknown,  wliere  the  fresh  salt  air  so  invigo- 
rates as  to  prove  an  exhilarating  tonic,  and  where  flagging  energies 
and  a  toneless  system  are  revivified  and  thrown  into  a  state  of  the 
highest  tension,  commands  recognition.  To  every  picture  there  is 
and  sliould  l)e  some  dark  lines.  In  our  enthusiasm  we  often  forget 
to  mcnition  the  fogs  which  float  in  from  the  ocean  and  enwrap  us 
with  a  cliilling  embrace ;  that  the  breeze  which  so  intoxicates  us, 
and  which  by  long  habit  we  have  learned  to  call  bracing,  .searches 
the  marrow-bon(\s  of  tlie  unacclimatized  and  sends  cold  chills 
tlirougli  the  enfeebled  frame  of  the  invalid.  This  holds  true  of 
that  region  only  which  is  north  of  Point  Conception  and  wliich  is 
directly  on  the  ocean. 

"  Climatically  speaking,  tlie  therapeutic  area  of  Southern  Cali- 
fornia is  small.  It  is  limited  to  those  localities  only  wliich  are 
diicctly  induciiccd  by  the  ocean  breeze  and  extends  but  a  few  miles 
nd;in(l.  The  majority  cf  invalids  look  to  liOS  Angeles  as  to  a  new 
Mecca.  This  climate  speaks  so  strongly  for  itself,  it  is  so  mild  and 
deliglitfid,  that  the  most  cavilling  camiot  find  fault,  and  the  hidi- 
vidual  snsceptibl(>  to  the  slightest  chill  utters  no  complaint. 

"Tlic  Fivrnuorc,  Santa  Clara,  Nai)a  and  Santa  Rosa  Valleys 
approximate  in  their  ( liniaf(>s  that  of  Southern  Cahfornia,  and  are 
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fast  being  occupied  as  summer  resorts.  The  country  is  fertile, 
bearing  grapes  and  other  fruits  and  flowers  in  great  profusion.  In 
summer  the  thermometer  may  register  seventy  or  eighty  degrees  at 
midday,  but  such  lieat  is  exceptional.  The  mornings  and  after- 
noons are  never  sidtry  and  the  nights  are  cool.  There  is  no  even- 
ing fog.  During  the  winter  frost  occurs  but  rarely,  and  snow  and 
ice  are  unknown. 

"  In  the  foot-hills  there  is  a  bracing  atmosphere  with  moderate 
elevation.  The  scenery  is  fine  and  there  are  numerous  mineral 
springs,  few  of  which  have  as  yet  been  subjected  to  accurate  inves- 
tigation. Health  resorts  are  being  established  all  through  this 
region,  however." 

The  therapeutics  of  these  climatic  subdivisions  have  not  yet 
been  worked  out,  but  some  tentative  conclusions  can  be  given. 
Rheumatics  should  avoid  the  coast  and  seek  the  mineral  spring 
region.  In  chronic  bronchitis  the  climate  of  the  foot-hills  is  fol- 
lowed by  the  best  results.  The  coast  climate  acts  unfavorably  upon 
persons  of  a  bilious  temperament.  Malarial  cases  do  well  on  the 
coast.  Consumptives  in  advanced  stages  of  the  disease  should 
remain  at  home.  No  climate  can  be  of  permanent  benefit  to  these. 
Shoidd  they  go  to  California,  the  best  climate  for  them  is  on  the 
southern  coast.  In  incipient  cases  the  mountain  belt  is  recom- 
mended ;  but  consumpti^  cs  should  not  be  advised  or  allowed  to  use 
the  mineral  springs. 

Mountain  climbing  is  gaining  some  reputation  as  a  therapeutic 
agent  in  this  country.  In  Europe,  Oertel  is  the  great  advocate  of 
the  method,  and  he  has  sliown  its  great  merits  when  applied  in  the 
proper  cases.  Barkan^^  says  that  after  several  weeks  spent  in 
mountain  exciu'sions  the  condition  of  tlie  patient  is  radically 
dianged  for  the  better.  There  is  an  elasticity  of  tlie  mental  pro- 
cesses in  place  of  tlie  former  hebetude ;  will,  thought  and  impulse 
seem  to  move  on  wings.  The  formerly  dull  senses  are  sharpened. 
The  eyes  sparkle  and  the  flabby  cheeks  become  fidler  and  rosy. 
The  prominent  abdomen  is  reduced  to  more  seemly  dimensions, 
notwithstanding  that  food  and  drink  are  taken  with  greater  relish, 
and  the  chest  is  expanded.  A  person  who  before  was  lieavy  and 
dull  now  feels  as  elastic  and  springy  as  if  the  burden  of  earthly 
existence  had  been  lifted  from  his  shoulders,  and  he  goes  ninning 
and  skipping  along,  covering  a  distance  of  ten  or  twelve  miles  a 
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day.  He  is  possessed  of  a  new  spirit,  tlic  pulse  beats  more  strongly, 
and  the  entire  circulatory  tone  is  improved. 

Plethora,  corpulence,  neurasthenia,  chlorosis,  incipient  phthisis, 
and  in  fact  most  chronic  circulatory  and  nutritive  disturbances  arc 
amenable  to  this  plan  of  treatment. 

The  physician  should  prescribe  a  regular  routine  at  first, 
covering  amount  of  walking  daily,  choice  of  food,  amount  and 
kind  of  drink,  etc.  In  America  the  Adirondacks  and  White 
ISIountains  furnisli  the  best  places  to  put  the  plan  m  execution, 
l)ecause  tliey  have  good  roads  and  paths  and  are  well  supplied 
witli  hotels  and  lodging  places.  The  treatment  shoidd  be  con- 
tinued until  definite  results  are  obtained. 

Setlesen'"  also  writes  upon  Oertel's  method,  or  "Terrain-cur." 
The  diseases  amenable  to  this  method  of  treatment  are  di\isible 
into  two  classes:  First,  all  cases  in  which  the  heart  musculature 
is  enfeebled;  in  anaemia,  chlorosis,  the  neurasthenic  condition,  the 
const^quences  of  strumous  affections,  typhoid,  scarlatina,  diphthe- 
ria, fatty  heart  and  corpidence.  In  the  second  class  are  included  the 
diseases  in  wliich  temporary  improvement  may  be  hoped  for,  but 
where  the  constant  tendency  to  recur  to  the  diseased  condition 
exists,  as  in  badly  compensated  heart  lesions,  derangement  of  the 
circulation  in  the  hmgs,  often  in  consequence  of  traumatic  curva- 
tures of  tlie  spine,  and  in  rachitis,  strumous  affections,  and  especi- 
ally emphysema  and  phthisis. 

Mountain  Climates  a)t(l  HeriJtli  Resorts. — From  a  medical 
point  of  view  the  characteristic  mountain  climates  are  those  of  the 
Alps  and  the  Rocky  Mountains.  In  a  paper  read  before  tlic  Inter- 
national Medical  Congress,  Dr.  A.  Tucker  Wise''  stated  that  the 
marked  pe(;uliarities  of  Alpine  climate  are  as  follow  : — 

Dryness  of  tlie  air  and  freedom  from  micro-ory-anisms,  UK^chani- 
cal  u-ntaiits  and  noxious  gases,  low  temperature,  profusion  of  sun- 
light, diininish(Hl  atmospheric  pressure  and  ozoniferous  atmosphere. 
The  resuk  on  ])ulmonary  complahits  may  be  stated  as  follows : — 

1.  By  breathing  aseptic  air  free  from  dust,  irritation  or  per- 
\\:\\)^  rcciinciKc  of  infection  by  microbes  in  the  respiratory  tract  is 
greatly  lcss(>ii('<l. 

V?.  N'aporization  of  morbid  secretions  in  the  lungs  takes  place, 
pioiuotr,!  by  reduced  barometric  pressure  and  dryness  of  the  atmos- 
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3.  Increased  oxidation  of  blood  and  tissue  from  sunlight,  cold 
air  and  reduced  pressure. 

4.  Increased  quantity  of  blood  circulating  iji  the  lungs  caused 
by  the  low  temperature,  the  freedom  of  the  circulation  being  aided 
by  extended  chest  movements. 

5.  Increased  activity  in  the  pulmonary  lymphatics  (depending 
on  circulation  and  expansion),  and  a  general  improvement  in 
nutrition  and  glandular  secretion;  also  an  exhilarating  effect  en 
the  nervous  system. 

Fisk'^*  has  a  temperate  article  on  conditions  favorable  to  out- 
door life  in  Colorado.  Sunshine,  dryness  both  of  air  and  soil, 
agreeable  temperature,  and  attractive  surroundings  are  conditions 
■which  favor  outdoor  life  and  which  are  present  in  Colorado.  The 
number  of  cloudy  days,  excluding  night  observations,  at  Denver 
for  the  whiter  of  1884-5  is  given  in  the  folio wmg  table: — 

CLOUDY  DAYS.— WINTER,  1884-5. 


DENVER  TIME. 

MONTHS. 

9.08  A.M. 

1.08  P.M. 

5.08  P.M. 

ALL  DAY. 
9  A.M.-^5  P.M. 

September 

October 

November 

Deceml)er 

•January 

February  

IVIarch 

April 

3 
7 
3 

11 
5 
9 
4 

12 

0 
2 
4 
9 
5 
9 
5 
5 

3 
5 
6 
9 
3 
5 
7 
6 

0 

3 
3 

The  hours  of  sunshine  on  the  first  day  of  January  are  given 
and  compared  with  a  number  of  winter  stations  in  the  Engadine 
with  results  as  follow : — 


IMaloja, 
Wicsen, 
Pontresina,  . 
St.  Moritz,    . 
Davos  Platz, 
Andermatt,  . 


By  way  of  comparison : — 


STTNRI.SE. 

9.35  A.M. 
10.35     " 

8.30  " 
10.00  " 
11.03  " 
11.45     " 


Denver, 


.30 


StIN.SET. 

3  45  P.M 

3.45 

3.10 

3.05 

3.00 

3.15 


4.37 


The  mean  temperature  at  the  three  telegraphic  observations 
of  the  signal  service  at  Denver  was  for  the  winter  months  of 

1884-5:— 
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September, 
October,  . 
November, 
December, 
January,  . 
Febriuirv, 
Marcli,  . 
April, 


9. as  A.M. 
67.4 
50.2 
41.6 
25.6 
27.0 
31.9 
41.3 
47.7 


BALNEOLOGY. 

r  Climatology, 

1.08  P.M. 

5.08  P.M. 

75.4 

74.6 

61.1 

64.1 

53.3 

49.9 

33.5 

26.8 

35.8 

38.3 

38.0 

37.8 

48.3 

47.7 

53.9 

54.3 

The  temperature  due  to  direct  insolation  as  compared  with 
the  temperature  in  the  shade  is  shown  in  this  table : — 

MEAN  TEMPERATURE.— 1  P.  M. 


1880. 

January,    . 

February,  . 

Marcb, 

April, 

May, 

June, 

July, 

Au2;ust, 

September, 

October,     . 

November, 

December, 


SOLAR. 

92.5 
100.3 
107.8 
110.6 
141.3 
142.3 
146.5 
143.7 
132.3 
119.5 
100.0 
100.2 


AIR. 

27.3 

48.0 
41.1 
52.3 

74.3 
75.1 

85.2 
81.5 
72.0 
64.2 
41.3 
45.5 


DIFFERENCK. 

65.3 
58.3 
66.7 

58.3 
67.0 
67.1 
61.3 
62.3 
60.3 
55.3 
58.7 
54.7 


The  following  table  shows  the  precipitation  for  1886 : — 


January, 
February, 
Alarch, 
April,  . 
May,    . 
June,  . 


PRECIPITATION,  1886. 
0.63 


0.72 
2.36 
2.79 
0.09 

2.20 


Total 


July,  . 

August, 
Sei)tember, 
October, 
November, 
December,  . 
.     14.87. 


0.50 
1.62 
0.78 
0.33 
1.93 
0.87 


ni;^]i  winds  (eighteen  miles  or  over)  occurred  at  two  consecu- 
{\\v  observations  out  of  three  the  following  number  of  times  in 
tlie  different  months  of  1886: — 


HIGH  WINDS,  1886. 

January,  . 

.     1 

July, 

.     0 

February, 

.     5 

Ausrui^t,   . 

.     1 

Marcli,   '. 

.     1 

September, 

.     1 

A|)ril, 

.     1 

October,  . 

.     3 

May. 

.     2 

November, 

.     6 

June, 

M 

.     0 

I)eceml)er, 
.                        1 

.     2 

1               n 

There  were  in  addition  about  an  equal  number  of  times 
when  there  was  a  wind  of  eighteen  miles  or  over  at  only  one  of 
tlifcc  ()l)s('rvati()ns. 

Om  account  of  tlie  great  dryness  and  sandy  character  of  the 
soil  th(>s(^  winds  cause  u  good  deal  of  dust  in  Denver;  but  in  other 
parts  of  llie  Stat(^  tliis  objection  is  said  not  to  be  so  pronounced. 

The  accoinpaiiyitig  maps  prepared  under  the  direction  of  the 


MeaaClo\idiness,iutentVis  Autumn,  1882 


MeaiL  Cloudiness,  in  tenths,  Wint(='r,   1882 


'  oiidilions  i'iu-oivildc  (o  out  of  door  life  in  Colorado  I'Fiok  ' 


Mean  C'iouiiinoss, in  tentha .. SjiriniS .    1882 


'  "iidilioiis  I'iixor.iblclo  out  ol' door  life  ill  Colorado  (Fisk^ 


Climatology.]      MEDICAL    CLIMATOLOGY    AND    BALNEOLOGY.  25 

Chief  Signal  Officer  of  the  army  show  the  comparative  cloudiness 
throughout  the  coimtry  for  the  foiu'  seasons  of  1882. 

Turning  to  these  maps  it  will  be  seen  that  in  the  spring  of 
1882,  wliile  the  highest  percentage  of  cloudmess  in  the  United 
States  was  from  i\— iV'  i^  Denver  it  was  from  jq—jq,  the 
minimum  being  ^^  around  Yuma. 

In  the  summer  of  the  same  year  Denver  was  j\-jq,  as 
against  a  highest  /V~A  i^^  ^he  East,  and  a  lowest  ^  of  j\  in 
Lower  and  Western  California.  In  the  autumn  Denver  was  in  the 
portion  of  the  country  freest  from  clouds,  the  cloudiness  being  only 
y^Q,  and  in  winter  it  was  still  in  the  least  cloudy  portion,  the 
cloudiness  being  only  j\. 

These  maps  show  that  in  the  autumn  and  winter  months  Den- 
ver, which  may  be  taken  as  standing  for  Colorado,  was  in  the  por- 
tion of  the  whole  United  States  where  the  sky  was  least  obscured 
by  clouds,  while  in  the  spring  it  was  about  midway  in  the  scale. 

The  advantages  of  Colorado  Springs'^'  as  a  resort  for  the 
consumptive  are  an  altitude  of  6000  feet,  protection  against 
strong  winds,  almost  uninterrupted  sunshine,  and  absence  of  cloudy, 
rainy,  or  foggy  weather  during  winter.  The  winter  sunshine  is  40 
per  cent,  greater  than  at  Davos.  The  soil  is  porous,  hence  there 
is  no  mud.  The  invalid  is  not  restricted  to  hotel  life.  There  is 
nothing  of  a  hospital  character  about  the  place  with  its  7000  in- 
habitants. Amusements  are  abundant.  If  any  one  desires  to 
change  his  residence  during  the  winter,  there  is  a  large  number  of 
places  among  which  to  choose.  He  can  go  to  Denver  or  any  of 
the  towns  between  Colorado  Springs  and  Pancha  Springs,  or  if 
Colorado  climate  does  not  agree  with  him  it  is  but  a  brief  journey 
to  Southern  California. 

Otis^''  gives  some  practical  hints  to  persons  going  to  Colorado 
for  health.  Colorado  Springs  offers  a  very  suitable  winter  climate, 
while  during  the  summer  invalids  should  go  into  the  mountains, 
where  it  is  cooler.  Dust-storms  prove  irritant  sometimes  to  persons 
with  bronchial  troubles.  Irritative  cases  and  advanced  cases  shoidd 
not  be  sent.  Early  cases  are  most  benefited.  Horseback  riding  is 
the  best  form  of  outdoor  exercise.  Living  is  rather  expensive  and 
in  the  mountains  the  food  is  often  bad.  For  a  summer  residence 
Estes  Park  is  especially  suitable.  Consumpti^•es  going  to  Colorado 
should  go  there  to  stay.     A  temporary  sojourn  is  not  advised. 
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Secrctaii^^  gives  meteorological  tables  showing  a  close  resem- 
blance of  the  climatic  peculiarities  of  Leysin  in  Switzerland  to  the 
famed  winter  resort  Davos.  There  is  great  clearness  of  the  sky ; 
the  mean  daily  sunshine  is  sUghtly  in  excess  at  Leysin.  Winds 
are  infrequent  and  relative  liumidity  comparatively  low.  The 
minimum  temperature  is  slightly  higher  than  at  Davos. 

llossli'"*  recommends  St.  ]Moritz  in  the  Engadine  as  a  winter 
health  resort.  He  says  it  is  no  colder  than  Davos  and  there  is  no 
wind  in  winter.  Fogs  do  not  occur.  The  air  is  pru-e  and  the  sun 
shines  5|  hours  on  the  shortest  days.  He  recommends  it  in 
phthisis,  chlorosis  and  anyemia,  neurasthenia,  nervous  palpitation, 
and  corpulence. 

Cummins''^  writes  of  Albuquerque  as  a  health  resort.  The 
altitude  is  5000  feet  above  sea-level.  The  air  is  dry  and  there  is 
mucli  sunshine.  The  sanitary  and  social  surroundings  are  good, 
the  town  ha\ing  a  good  water  supply,  gas  and  electric  hght,  good 
hotels  and  boarding  houses.  Sand-storms  are,  however,  not  infre- 
quent and  are  unpleasant. 

Schauffler^"  wiites  favorably  of  the  climate  of  El  Paso,  Texas. 
El  Paso  is  on  tlie  paralhd  of  32  degrees  X.,  and  at  an  elevation 
of  3760  feet  above  sea-level.  The  soil  is  sandy  and  ^^orous  and 
well-drained  by  the  llio  Grande.  The  temperature  in  summer 
rises  to  110  degrees  F.,  but  is  mild  in  winter.  The  mean  annual 
temperature  from  two  years'  observations  is  62  degrees  F.  The 
proportion  of  days  of  siuishine  is  large ;  the  amount  of  rainfall 
small,  and  the  rainy  days  in  the  year  few.  Asthmatic,  bronchitic, 
and  plithisical  patients  seem  to  do  well.  The  accommodations  are 
fair,  and  tlic  place  offers  advantages  to  those  who  arc  obliged  to 
secure  emiiloynifnit,  as  it  is  a  ra|>idly  growing  business  town. 

Iiildud  Resorts  of  Moderate  Elevation. — In  the  United  States 
the  best  types  of  this  class  of  sanatoria  are  probably  Aiken,  S.C., 
and  Tljomasvillo,  (xcorgia.  Dr.  W.  H.  Gcddings  read  an  instructive 
paper  upon  tbesc  two  localities  before  the  American  Climatological 
Association  in  ISSO.'^ 

'I'll*'  ])ap(M-  gives  original  data  of  some  value.  Aiken  is  located 
in  tlic  sand-bill  region  of  South  Carolina.  Its  elevation  above  sea- 
level  is  r>(;:)  fcvt.  it  is  about  125  miles  from  the  ocean.  There  is  a 
pretty  fiv(^  growth  of  long-leafed  pine  in  the  porous  sandy  soil.  The 
ground  wat.T-l<-v(-l  is  on  an  average  about  100  feet  below  the  surface. 
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Tliomasville  is  in  soutliern  Georgia,  100  miles  south  of  Aiken, 
150  miles  from  the  ocean  and  60  miles  north  of  the  Gulf  of  Mexico. 
Its  elevation  above  sea-level  is  330  feet.  It  is  also  on  sandy  soil, 
wliicli  is  covered  with  forests  of  long-leafed  pine  and  black-jack  oak. 

The  temperature  and  humidity  records  are  given  m  the  fol- 
lowing tables.  The  means  for  Aiken  are  based  upon  11  years' 
observation,  and  those  at  Tliomasville  upon  4  years'  records : — 


AiKi:x. 

THOMASVILLE 

Degrees. 

Degrees. 

.    .    .    .  November,     . 

.     54 

59.    .    . 

.    .    .    .  December, 

.     47 

53. 

.    .    .    .  January, 

.     48 

54 

.    .    .      February, 

.     50 

50 

.    .    .      March,    .... 

.     56 

63 

.    .    .      April,      .         .         ,         . 

.     66 

67 

Six  colder  months. 

.     53 

58 

Winter,          .... 

.     50 

55 

Spring,           .... 

.     57 

61 

The  average  temperature  at  Tliomasville  is  seen  to  be  a  little 
liigher  than  at  Aiken.  The  same  difference  exists  in  the  humidity, 
as  the  following  table  will  show: — 

Monthly  mean  rdatite  humidity  at  Aiken  for  seven  seasons,  and  at  TJiomasville  for  four 

seasons. 

AIKEX.  THOMASVILLE. 

Per  ct.  Per.  ct. 

January, 62.20  65.00 

February, 56  10  62.00 

3Iarch,  " 52.10  61.00 

April, 56.20  60.00 

November, 61.70  67.00 

December 58.80  64.00 


Mean,     . 


63.16 


The  following  table  is  of  some  interest  as  showing  the  com- 
parison of  mean  temperatures  of  a  number  of  well-known  health 
resorts.  A  curious  mistake  is  made  in  noting  the  mean  tempera- 
ture of  Davos,  which  is  stated  to  be  — 30  degrees.  This  is  clearly 
an  error,  as  other  records  show  that  the  mean  winter  temperature 
of  Da^'os  is  about  20  degrees  F.  above  zero. 

Comparinfi  the  mean  temperature  of  Aiken  irith  Tliomasmlle  during  the  six  colder  months 
(JVovetnber  to  April,  inclusive)  with  that  of  some  of  the  larger  cities  of  the  United 
States. 


Deg.  Deg. 

20  colder  than  Aiken  and  26  colder  than  Tliomasville. 

17        "  "  "  23 

19         "  "  "  25 

19         "  "  "  25 

12         "  "  "  18 

8  warmer  "  "  2  warmer       "  " 


Deg. 

Aiken, 

.     53 

Tliomasville,    . 

.     59 

Boston.     . 

.     33 

New  York, 

.     36 

Chicago,  . 

.     34 

Cincinnati, 

.     34 

Baltimore, 

.     41 

Jacksonville,    . 

.     61 
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Comparinq  the  mean  temperature  of  Aiken  and   Thomastillc  durinr/   the  six  colder 
months  {November  to  April,  inclusive)  with  that  of  several  well-known  health  resorts. 

Deg. 

Aiken, 5^ 

Thomasvillc  .         .         .59  Deg.  BoK. 

Pj^^jjj. — 30  83  colder  llian  Aiken,  8iJ  colder  than  Thomasvillc. 

Colorado  Springs,          .        .  32  21  "  "  "  27        "        ''            '' 

Denver,  ....  36  1-  ~^  .         ,< 

Pau                          ...  45  14  "  "  "  20 

Menin.   !        .         .         .         .  44      9  "  "  "  15         "         " 

Asheville 43      8  "  "  "  14 

Mentone,       ....  55      2  warmer   "  "         4        "        " 

Catania,         .        .        .        .  56      3  "  "  "         8 

Cannes 56      3  "  "  "          3 

Santa  Barbara,      .        .        .  57      4  "  "  "         2 

Nice, 57      4  "  "  "          2         " 

Al-icrs,          ....  59      6  "  "  "          0 

Cairo, 63  10  "  "  "          4  warmca-    "             " 

St.  Augustine,       .        .        .  63  10  "  "  "         4 

Madeira,        .        .        .        .  T2  19  "  "  "  13 

According  to  the  scale  of  V.  Vivenot,  both  Aiken  and  Thomas- 
villc must  bo  reckoned  among  the  moderately  dry  climates. 

Tlie  porous  and  permeable  character  of  the  soil  at  Aiken  and 
Thomasville  allow  rapid  drying  after  rains.  The  winds  at  Aiken 
arc  proba])ly  dr}cr  than  at  Thomasville  on  account  of  the  greater 
stretch  of  country  over  which  they  pass.  This  is  shown  by  the 
lower  relative  humidity.  The  winter,  whicli  is  never  very  cold, 
frosts  bcnne:  rar(\  begins  at  Christmas  and  ends  about  the  end  of 
February. 

T.  Mortimer  Lloyd"  has  collected  information  upon  the  clima- 
tology and  climatotherapy  of  Asheville,  N.C.,  and  vicinity.  Ashe- 
ville is  in  western  North  Carolina,  latitude  35  degrees,  30  minutes. 
^Ican  temperature  for  the  year,  54  degrees  Fahr. ;  spring,  53.70 
degrees;  summer,  70.66  degrees;  autumn,  53.96  degrees;  and 
winter,  38.30  degrees.  In  a  period  of  eight  years  the  maximum 
WHS  90  degrees,  the  minimum  1  degree  F.  During  that  time  the 
thermometer  rose  above  88  degrees  but  twice,  and  fell  below  3 
degrees  but  three  times. 

Regarding  tlic  therapeutic  effects,  the  replies  of  physicians 
witli  i)ractical  experience  show  that  spring,  summer,  and  autumn 
;irc  the  best  s(>asons  for  patients.  .January  and  February  are  least 
l;i\()rabl('  niontlis.  Prolonged  residence  is  beneficial.  Many  cases 
of  n'(()\ (M y  are  reported,  (iood  effects  were  noted  upon  all  symp- 
toms of  phthisis,  (ireat  immunity  of  the  natives  of  the  region. 
No  malaria;  but  diarrh(ra,  dysentery,  and  typhoid  have  been  noted. 
Kobison^^   gives  some  additional  flicts  about  Asheville,  Mari- 
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etta,  and  Lookout  Mountain  as  sanatoria.  The  last  named  is 
stated  to  be  exceptionally  adapted  to  the  climatic  treatment  of 
phtliisis  for  the  following  reasons:  Purity  of  air,  proper  elevation 
above  sea-level,  equable  temperature,  no  storms,  abundant  sun- 
sliine,  opportunities  for  outdoor  exercise,  pleasing  landscape, 
home  comforts,  and  close  proximity  to  a  city  (Chattanooga,  over 
30,000). 

In  the  discussion  of  Robison's  paper,  Ross  said  that  though 
any  particidar  climate  could  not  be  said  to  be  suitable  for  every 
case,  yet  for  consumptive  cases  generally  an  ak  should  be  pure 
and  dry,  neither  too  hot  nor  too  cold,  not  variable  and  somewhat 
rarefied,  and  should  contain  ozone  to  cause  it  to  be  invigoratingr. 
An  altitude  of  1000  to  3000  feet  above  sea-level  would  give  this. 

In  Colorado  he  has  observed  that  patients  improve  in 
general  health,  but  the  exudate  increases  rapidly  and  softening 
also  progresses  rapidly  after  it  has  been  started.  Patients  with 
hemorrhagic  tendencies  shoidd  not  be  sent  to  high  altitudes.  (Vide 
Lindsay,  supra.) 

In  San  Antonio  patients  generally  do  weU  during  December 
and  January,  but  the  cHmate  is  too  depressing  in  summer. 

Consumptives  do  not  improve  in  Southern  California  aU  the 
year  round.  Two  months  in  the  year  in  Southern  California  and 
the  rest  of  the  time  in  the  Sacramento  Valley  should  be  the  best 
climate  for  a  consumptive.  Asheville  and  Lookout  Mountain  are 
good  places,  especially  the  latter.  Bogue*^  endorsed  Lookout 
Mountain  with  enthusiasm.  During  the  cold  of  January  and 
February  a  sojourn  in  tlie  southern  portions  of  Georgia  and 
Alabama  would  be  an  agreeable  change. 

Luxor  in  Egypt,  the  site  of  the  ancient  Thebes,  is  recom- 
mended by  Dr.  Eyton  Jones*^  as  a  health  resort  for  consumptives. 
The  maximum  temperature  for  December,  January,  February,  and 
March  varied  from  83  degrees  F.  to  110  degrees  F. ;  the  minimum 
from  36  degrees  to  38  degrees.  The  daily  range  is  frequently  as 
much  as  50  degrees  between  day  and  niglit  temperature.  The 
mean  relative  humidity  is  about  50  per  cent.  The  abo^■e  are  winter 
temperatures.  In  summer  the  temperature  may  rise  to  130  de- 
grees and  fall  to  50  degrees  at  night.  Any  tiling  less  likely  to  be 
an  attractive  sanatorium  would  perhaps  be  difficult  to  find  outside 
of  Africa. 
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Maritime  Climates  and  Health  Resorts.— The  Southern  Cali- 
fornia coast,  the  Atlantic  coast  of  Florida,  and  the  north  and 
eastern  shores  of  the  Gulf  of  jNIexico  furnish  the  typical  winter 
sea-side  resorts  for  invalids  in  the  United  States.  During  the  past 
year  Southern  California  has  heen  very  extensively  "  hoomcd  "  as 
a  health  resort.  The  pages  of  medical  journals,  especially  of  the 
Southern  CaJiforiua  Practitioner,  have  been  filled  with  articles 
descriptive  of  the  salubrity  of  the  climate,  the  magnificent  natural 
scenery,  or  the  enterprise  of  the  inhabitants.  The  latter  is  especi- 
ally manifest  in  the  persistence  with  which  the  unquestionable 
merits  of  the  climate  in  the  treatment  of  consumption  are  kept 
before  the  public  and  professional  eye.  From  the  coast  to  a  dis- 
tance of  eighty  or  one  hundred  miles  inland,  and  from  sea-level  to 
an  altitude  of  3000  feet,  tlie  sanatoria  are  distributed.  On  the 
immediate  coast,  from  Point  Conception  to  San  Diego,  the  temper- 
ature is  remarkably  uniform,  the  humidity  high,  the  winds  steady 
and  generally  from  the  southwest,  and  morning  fogs  prevalent. 
The  rainfall  is  small  in  quantity  and  the  number  of  sunshiny  days 
largo.  Coronado  Beach  is  the  latest  development  of  a  health  resort 
on  a  large  scale.  It  is  a  peninsula  projecting  into  the  ocean  as  the 
southwestern  boundary  of  San  Diego  Bay. 

The  natural  climatic  advantages  of  the  place  have  been 
heightened  by  the  most  approved  sanitary  arrangements.  Com- 
fortable hotels,  perfect  drainage,  electric  lights,  and  excellent 
means  of  communication  with  the  city  of  San  Diego,  across  the 
bay,  make  it  a  promising  sanatorium. 

Fenn,'"'  Lindley,'*^  Widney,*^  and  Curran*^  have  contributed 
papers  upon  these  resorts,  but  add  little  that  is  new.  Of  those 
places  situated  farther  inland,  Pasadena  is  described  by  Chamber- 
lain."^" The  meteorological  observations  upon  which  the  climatic 
deductions  are  based  are  those  of  Los  Angeles,  seven  miles  nearer 
the  sea  and  at  a  considerably  lower  elevation.  It  is  questionable 
Avhether  they  have  any  value  as  applied  by  the  author.  Sawyer''^ 
describes  the  climatic  peculiarities  of  Riverside,  which  has  been  for 
some  years  growing  in  popularity  as  a  resort  for  phthisical  patients. 
Four  years'  observation  of  the  temperature  show  a  maximum  of 
110  degrees  F.  and  a  minimum  of  31  degrees.  Probably  the 
range  is  somewhat  greater,  as  self-registering  instruments  were  not 
used;    only  the  observations   at  7  A.M.,  12  M.,  and  7  p.m.  being 
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at  command.  No  observations  of  absolute  or  relative  humidity  arc 
available;  but  the  precipitation  has  been  measured  for  six  years, 
showing  an  average  annual  rainfall  of  8.72  inches.  This  is 
unequally  distributed,  however.  In  one  year  there  were  22.54 
inches  and  in  another  only  2.94  inches.  On  January  12,  1882, 
there  was  a  fall  of  8  inches  of  snow.  The  average  cloudiness  is 
less  than  one-fourth. 

Koot'^  has  lately  discovered  a  new  climatic  resort  in  Beau- 
mont, a  settlement  in  the  San  Gorgonio  Valley.  It  is  2500-3000 
feet  above  the  sea  and  eighty  miles  east  of  Los  Angeles.  In  sum- 
mer (1886)  the  temperature  reached  102  degrees,  lowest  tempera- 
ture 36  degrees,  but  the  thermometer  is  not  vouched  for.  The 
prevailing  winds  are  light  and  from  the  west,  but  sometimes  desic- 
cating northers  blow  down  in  gales  from  the  San  Bernardino 
Mountains  and  absorb  all  the  moisture.  There  is  reason  to  believe 
that  there  are  many  unpleasant  features  in  this  Beaumont  climate. 

Among  the  coast  resorts  on  the  Atlantic  side  of  the  continent 
Savannah  has  lately  found  an  advocate  in  Dr.  D.  F.  Lincoln,  of 
Boston.''^ 

The  spring,  from  February  to  May,  oiFers  many  inducements 
to  seekers  after  health  from  the  North.  The  midwinter  climate  is 
not  desirable  on  account  of  rapid  changes,  and  the  summers  are 
too  hot  for  comfort.  Consumption  furnishes  a  comparatively  small 
proportion  of  deaths  among  the  whites.  Among  the  colored  popu- 
lation the  mortality  from  phthisis  is  nearly  three  times  that  from 
the  same  disease  in  the  white  race. 

Concerning  the  chmate  of  St.  Augustine,  Florida,  Dr.  Frank 
F.  Smith^^  claims  that  the  maximum  temperature  of  the  winter 
months  is  above  70  degrees  F.  about  one-half  the  time.  There 
were  only  three  fogs  during  the  whole  winter,  an  average  cloudi- 
ness of  y%,  but  twelve  rains  in  the  daytime,  and  "  softened  tonic 
sea-breezes  which  no  record  can  estimate." 

Van  Bibber'''  has  described  the  climate  of  Point  Pinellas,  on 
the  gulf  coast  of  Florida,  which  possesses  many  advantages  as  a 
climatic  resort.  The  temperature  is  mild  and  equable,  frosts  are 
rare,  and  the  soil  is  sandy  and  porous.  The  lack  of  accommoda- 
tions for  invalids  will  probably  soon  be  rectified.  In  1886  the 
lowest  winter  temperature  was  23  degrees.  This  compares  favor- 
ably with  the  Atlantic  coast  stations  of  Florida,  where  the  temper- 
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ature  fell  much  lower,  being  17  degrees  at  St.  Augustine  and  14 
degrees  at  Jacksonville. 

J.  R.  Learning'"  suggests  that  patients  with  phtliisis  should 
arran"-e  an  itinerary  beginning  on  the  northeastern  sea-coast  in 
summer  and  travel  gradually  southward  as  cold  weather  advances. 
In  the  spring  the  steps  could  bo  retraced  in  the  sjime  manner. 
The  same  plan  could  bo  followed  on  the  Pacific  coast  or  in  the 
interior.  State  and  municipal  authorities  arc  urged  to  establish 
sanatoria  for  those  unable  to  avail  themselves  of  existing  advan- 
tages on  account  of  the  cost.  Similar  propositions  are  made  by 
Goldschmidt''^  and  Chartcris.'''^ 

Dr.  R.  G.  Curtin ''^  gives  histories  of  three  cases  of  syphilitic 
disease  of  lungs  benefited  by  sea  voyages.  Bruen'"'"  behoved  the 
good  effects  to  be  due  to  the  beneficial  influence  of  sea  air  on 
catarrhal  aftcctions  of  the  mucous  membranes  especially. 

J.  C.  Wilson''^  stated  that  three  classes  of  patients  should  not 
bo  sent  to  the  sea-coast;  1.  Those  with  active  febrile  disturbance. 
2.  Those  with  highly  excitable  and  nervous  organization.  3. 
Those  who  have  repeated  attacks  of  blood-spitting. 

De  Jonge''''  recommends  Palermo  highly  as  a  winter  resort  for 
consumptives.  The  climate  is  more  nearly  like  that  of  Madeira 
than  any  other  resort  known ;  it  is  much  more  accessible,  and  has 
many  social  advantages  not  to  be  found  in  Funchal. 

Palermo  is  especially  indicated  for  those  patients  with  chronic 
laryngitis,  asthma,  senile  bronchitis,  convalescence  from  all  acute 
diseases,  hemoptysis,  established  phthisis. 

Neurasthenia,  hysteria  and  other  functional  neuroses  are  bene- 
fited by  a  winter  residence  in  Palermo.  Syphilitics  also  do  very 
well  in  this  lovely  climate. 

Douglas'''''  claims  that  Las  Palmas  on  Grand  Canary  has  ex- 
cellent advantages  as  a  health  resort,  even  exceeding  in  point  of 
salubrity  for  consumptives  that  "paradise  upon  earth,"  Oratava  in 
Tcncn-ifle.  The  points  of  advantage  of  Las  Palmas  are:  1.  More 
sunsliine.  2.  Dryer  air  and  less  rainfall.  3.  More  invigorating 
climate.  The  Northeast  trade  almost  constantly  fans  the  eastern 
coast  of  Cjrand  Canary  with  its  dry,  gentle,  invigorating  breeze. 
In  Teneriftc,  on  th(;  c:ontrary,  the  moist  Southwest  counter-trade 
blows  in  winter.  Tlu;  mean  temperature  of  the  six  coldest  months 
is  ()3.l  degrees,  and  the  daily  range  10.86  degrees.     Douglas  con- 
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siders  Las  Palmas  especially  suitable  to  cases  of  phthisis  of  pneu- 
monic origin,  chronic  bronchitis,  kidney  diseases,  rheumatism  and 
the  infirmities  of  age. 

Hjalmar  OhrwalP*  compares  Madeira  and  Teneriffe  as  chmatic 
resorts.  He  states  that  an  equable,  mild  temperature  and  other 
meteorological  conditions  characterize  both  the  places  named. 

In  TeneriiFe,  Orotava  and  its  environs  is  the  best  winter  sta- 
tion ;  in  summer  the  plain  of  Laguna  is  preferable.  The  atmos- 
phere is  extraordinarily  pure  and  exempt  from  dust  and  miasma. 
There  are  no  acute  endemic  maladies,  no  mosquitoes  and  no  ven- 
omous animals. 

In  both  stations  the  invahd  may  live  a  quiet  and  retired  life. 
There  are  no  exciting  dissipations  which  might  induce  the  patient 
to  neglect  hygienic  precautions.  On  the  other  hand  the  quietude 
of  the  island  reacts  unfavorably  upon  some  patients,  who  suffer 
from  ennui  and  home-sickness. 

The  mean  temperature  of  Orotava  is  about  two  degrees  higher 
than  that  of  Fvmchal,  and  the  humidity  is  somewhat  less.  The 
rainfall  and  the  number  of  rainy  days  are  also  less.  The  wind 
blows  with  more  regularity.  The  sanitary  conditions,  the  roads, 
the  general  comforts  obtainable  in  hotels  and  boarding-houses, 
medical  attendance,  economy  of  hving,  etc.,  are  all  superior  in 
Teneriffe.  In  most  desirable  conditions  the  latter  resort  is  prefer- 
able to  Madeira. 

A  correspondent  of  the  Lancet  points  out  the  advantages  and 
disadvantages  of  Tangier  as  a  health  resort.  The  wmds  are  prin- 
cipally from  the  Atlantic,  the  only  land-wind  being  from  the  south, 
and  this  is  cooled  by  passing  over  the  Atlas  Mountains.  It  is 
slightly  cooler  than  the  Riviera.  The  thermometric  record  is  not 
complete  or  trustworthy.  Medical  practitioners  in  the  town  agree 
that  the  diseases  met  with  are  mild  and  convalescence  is  rapidly 
established.  The  drainage,  sewerage  and  water  supply  are  bad. 
From  the  entire  picture  given,  the  place  strikes  one  as  rather  to  be 
avoided  by  the  invalid  or  seeker  after  a  comfortable  health  resort. 

Hyeres,  a  resort  in  the  Riviera,  is  claimed  to  have  greater 
advantages  as  a  sanatorium  than  the  other  places  in  this  region. 
The  temperature  and  humidity  are  nearly  the  same  as  at  Cannes 
and  Mentone,  but  the  cloudiness  and  rainfall  are  less. 

SaviU^°  makes  some  mteresting  communications  upon  the  cli- 

3— V. 
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mate  of  Algiers  and  its  suitability  as  a  winter  resort  for  consump- 
tives. The  climatic  features  are  equability  of  temperature,  moder- 
ate humidity  (about  70  per  cent,  for  the  year)  and  prevailing  clear 
weather. 

An  official  inquiry  undertaken  under  the  authority  of  the 
French  Government  in  1874  disclosed  the  fact  that  consumption 
was  only  one-fifth  as  I'requent  in  Algeria  as  in  Europe.  The  disease 
rarely  originates  in  Algiers.  In  the  early  stages  when  imported 
it  is  usually  cured  by  the  influence  of  the  climate  alone.  When 
children  with  an  inherited  tendency  to  tuberculosis  are  placed 
under  the  influence  of  Algerian  climate  the  disease  rarely  de\'elops. 

The  city  of  Algiers  offers  many  social  advantages  which 
render  it  an  agreeable  resort.  The  winter  season  for  invalids  may 
be  considered  to  last  irom  the  middle  of  October  to  the  middle  of 
April. 

The  Crimea  has  been  lately  recommended  as  a  health  resort. 
Dr.  F.  Weber"*^  gives  an  account  of  its  advantages.  There  are 
four  cure  seasons:  springer  kefir;  summer  or  koumyss;  autumn 
or  grape;  and  winter. 

Parsons'''  describes  the  chmatic  and  sanitary  conditions  of 
Hastings  and  St.  IjOonards-on-Sea,  The  temperature  is  moderately 
equable,  sunshiny  days  about  four-fifths  of  the  whole  year,  a 
chalybeate  sprhig,  good  bathing  facilities,  excellent  drainage  and  a 
low  death-rate.  For  invalids  who  cannot  go  to  Madeira  or  Algiers, 
Hastings  offers  many  advantages  in  the  way  of  climate  hardly 
attainable  at  any  other  health  resort  in  England. 

vSwain'*  calls  attention  to  the  town  of  Plymouth  as  a  health 
resort;  but  a  health  resort  with  a  death-rate  of  27.6  per  thousand 
and  a  rainfall  in  excess  of  other  seaside  resorts  Hke  Bournemouth, 
Torquay,  and  Brighton  is  hardly  to  be  recommended  in  spite  of 
the  picturesque  surroundings  of  the  city. 

Glengarriff  and  Queenstown™  are  desirable  resorts  for  con- 
sumptives and  those  with  asthmatic  or  bronchial  affections.  The 
chniate  is  equable  and  mild,  and  at  Glengarriff  the  scenery  is 
magnificent. 

BALNEOLOGY. 

GrtH'niI  Consul eratiom. — In  this  department  of  practical 
medicine  France  and  Germany  hold  a  leading  place  in  the  litera- 
ture for  the  year ;  but  American  physicians  are  becoming  cognizant 
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of  the  vast  therapeutic  wealth  lying  concealed  in  the  mineral 
waters  of  this  country,  and  earnest  endeavors  are  being  made, 
fostered  to  a  limited  extent  by  the  Department  of  the  Interior  of 
the  National  Government,  to  bring  these  resources  to  the  notice 
of  the  physician  and  the  public. 

In  France  the  mineral  springs  and  baths  are  under  govern- 
ment supervision,  and  authoritative  analyses  and  inspections  b) 
State  officials  protect  the  public  against  incompetence  and  frauds 
in  management.  State  governments  slioidd  take  similar  measures 
in  this  countrv  in  order  that  these  sources  of  wealth  and  healin"r 
power  might  be  properly  utilized.  In  nearly  every  State  of  the 
Union  mineral  springs  exist  which  are  not  inferior  in  probable 
therapeutic  power  to  any  in  the  world.  Mention  need  only  be 
made  of  the  famous  springs  of  Saratoga  and  Sharon  in  New  York, 
Bedford  in  Pennsylvania;  the  numerous  sulphur,  iron,  alum  and 
lithia  waters  in  Virginia,  the  Hot  Springs  of  Arkansas  and  Crab 
Orchard  of  Kentucky,  to  show  the  truth  of  this  statement.  Very 
recent  analyses  have  shown  that  in  arsenical  waters  this  country  is 
also  well  supplied ;  and  hereafter  physicians  need  not  prescribe  a 
voyage  to  the  continent  of  Europe  for  the  purpose  of  obtaining  the 
curative  effects  of  the  waters  of  La  Bourboule,  Mont  Dore,  or  St. 
Honore-les-Bains,  when  the  same  effects  can  be  obtained  at  home. 

In  order,  however,  that  the  profession  and  the  public  may 
avail  themsehes  of  these  resources,  it  is  necessary  that  a  scientific 
and  unprejudiced  examination  should  first  be  made  of  the  mineral 
waters  of  this  countr}'.  This  is  now  in  hand,  and  Dr.  Peale,  of 
the  United  States  Geological  Survey,  is  engaged  in  the  work.  It 
is  to  be  hoped  that  the  results  of  this  investigation  will  be  placed 
before  the  public  at  an  early  day. 

The  most  important  contribution  to  balneological  literature 
during  the  year  was  the  issue  of  the  fifth  edition  of  Braun's  Text 
book  of  Balneotherapeutics.™  The  completeness  and  critical 
accuracy  of  the  work  are  sufficiently  attested  by  the  enthusiasm 
with  which  each  new  edition  has  been  received  by  the  German 
medical  public.  Among  tlie  more  notable  additions  to  French 
literature  upon  balneology  are  the  eleven  lectures  of  M.  Victor 
Audhoui  upon  the  natural  mineral  waters  and  thermal  stations 
(baths  and  health  resorts)  of  France.  M.  Audhoui"^  considers 
first  the  physical  characters,  temperature,  odor,  taste,  transparency 
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and  deposits  of  the  waters.  He  divides  them  into  the  sulphurous, 
carbonated  and  ferruginous,  saUnes,  and  simple  thermal  waters. 
lie  defines  the  meaning  of  mineral  waters,  their  chemical  constitu- 
tion, their  relations  to  the  soil,  their  points  of  emergence  and  their 
therapeutical  applications.  In  a  lecture  delivered  at  the  hospital 
de  la  Pitie,  Dr.  Audhoui  also  advocates  the  formation  of  a  special 
s(-hool  of  hydrology,  to  whicli  he  hopes  that  the  Universal  Exposi- 
of  1889  may  contribute. 

Frey'"'  has  investigattHl  the  effects  of  Turkish  baths  upon  \hv 
circulatory  organs.  He  found  that  under  the  hifluence  of  heat 
the  heart's  action  increases  in  frequency  and  the  arterial  ten- 
sion diminishes,  while  under  the  influence  of  cold  the  reverse  takes 
place.  On  account  of  the  dilatation  of  the  peripheral  arteries  in 
consequence  of  the  thermic  stimulus,  an  unloading  of  the  venous 
circulation  of  the  internal  organs  takes  place,  and  this  effect  is 
heightened  by  the  increased  loss  of  water  by  perspiration.  There 
is  therefore  less  demand  upon  the  heart-muscle,  and  the  further 
stimulus  of  the  alt(n-nate  application  of  heat  and  cold  causes  more 
energetic  action  of  the  heart,  and  thus  is  well  calculated  to  correct 
irregularities  in  the  circulation.  Corpulent  individuals  with  circu- 
latory disturbances  bear  tlie  hot-air  bath  \qy\  well ;  but  in  cases 
where  fatty  degeneration  of  the  heart  is  present  or  cardiac  insuffi- 
ciency is  suspected,  care  should  be  taken  in  the  use  of  the  cold 
douche.  The  patient  must  only  remain  in  the  hot  bath  as  long  as 
his  pulse  remains  under  100.  When  it  goes  above,  the  nutrition 
of  the  heart  IxHonKN  affected.  Cardiac  lesions  are  also  improved 
under  the  Turkish  bath;  in  chronic  nephritis  with  cardiac  involve- 
ment good  results  may  be  likewise  expected.  In  emphysema 
Russian  baths  iuv  better.  The  best  residts  of  Turkish  baths  are  ob- 
tained in  circulatory  disturbances  in  which  the  heart  is  not  involved. 

Monard' '  lias  made  a  series  of  experiments  to  determine  the 
physiological  action  of  the  baths  of  Aix-en-Savoie.  His  conclu- 
sions are  that  simple  baths  at  all  temperatures  alkalinize  the  urine. 
Hatlis  at  'M  degrees  C.  cause  considerable  increase  in  urine  voided 
and  render  tln^  skin  shghtly  unctuous.  A  douche  at  34  degrees 
(  ..  witb  niassag(>,  acidulates  the  urine,  keeps  the  excretion  of  urea 
and  ])hos])horic  acid  at  the  highest  pohit,  and  diminishes  consider- 
ably tli(>  uric  aeid.  The  same,  with  two  glasses  of  mhieral  water 
internall) ,  augments  the  urine  and  diminishes  its  acidity. 
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A  vapor  bath  (42^-43°  C.)  for  ten  minutes  followed  by 
massage  for  ten  minutes  and  subsequent  envelopment  in  a  sheet 
for  ten  minutes  augments  the  urea,  uric  acid  and  phosphoric 
acid.  The  urine  becomes  strongly  acid.  The  vapor  bath  with 
massage  followed  by  twenty  minutes  in  gentle  exercise  in  a  pool 
bath  at  34  degrees  C.  instead  of  the  sweating  pack,  augments  the 
volume  of  the  urine  and  diminishes  its  acidity. 

Certes  and  Garringou,'*  at  Luchon,  and  Olivier,  at  Cauterets,^^ 
found  bacterial  organisms  in  the  thermal  waters  even  at  a  tempera- 
ture  of  64  degrees  C.  The  material  known  as  baregin  is  composed 
of  a  zooglea  mass  mixed  with  sulphur  particles,  and  the  organisms 
are  supposed  to  have  a  role  in  the  production  of  this  material. 

Nattanson,'*'  of  St.  Petersburg,  draws  the  following  general 
conclusions  in  regard  to  the  therapeutical  ^  alue  of  baths : — 

Faradic  baths  reduce  the  temperature,  the  pulse  and  the 
respiration  more  rapidly  and  for  a  longer  time  than  simple  baths. 

The  blood-pressure  is  increased  after  cool  baths  of  both  kinds, 
more  so,  however,  after  the  faradic,  and  the  subsequent  reduction 
of  the  pressure  is  slower  than  after  simple  baths. 

The  muscular  power  is  increased  after  both  kinds  of  baths ; 
the  increase  is  not  so  great  after  simple  as  after  faradic  baths. 

The  general  condition  of  the  patient  during  and  after  the 
faradic  bath  of  different  temperatures  is  better  than  when  a 
simple  bath  is  given. 

The  good  effects  of  faradic  baths  are  more  noticeable  when 
waiTQ  and  cool  water  is  used  than  with  cold  water. 

]\Iaricourt''  has  a  somewhat  inconclusive  article  upon  the 
indications  and  contra-indications  for  mineral  waters  and  sea-baths 
furnished  by  metalloscopy.  He  argues  that  the  effects  of  mineral 
waters  may  be  attributed  to  the  metals  in  them,  that  metalloscopy 
will  indicate  the  reaction  of  the  patients  to  these  metals,  and  that 
consequently  the  testing  of  persons  by  metalloscopy  should  precede 
the  prescri])tion  of  the  internal  or  external  use  of  mineral  waters  or 
sea-baths. 

Riess*'^  has  used  permanent  warm-water  baths  in  a  number  of 
chronic;  affections  with  great  benefft.  In  spinal  diseases,  with  a 
tendency  to  tlu?  formation  of  bed-sores,  the  method  is  extremely 
useful.  Tetanus  has  also  yielded  to  the  constant  warm  bath:  three 
cases  out  of  five  were  cured.     One  of  the  fatal  cases  died  of  an 
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intercurrent  affection  ailer  the  tetanus  had  ceased.  It  is  a  great 
calmati\e  agent  and  has  a  soporific  effect  in  dehriiim  and  fever. 
In  ner\ous  diseases,  sucli  as  motor  and  sensory  paralysis,  ataxia, 
myeUtis,  etc.,  the  effects  of  the  baths  were  always  beneficial  and 
in  a  large  proportion  of  cases,  curative. 

Dropsical  effusions,  whether  in  consequence  of  cardiac,  renal 
or  pulniotiary  disease,  rapidly  disappeared  under  the  influence  of 
prolonged  baths.  In  these  cases,  singularly,  the  urine  became 
diminished  instead  of  increased.  In  cardiac  diseases,  which  are  so 
generally  regarded  as  contra-indicating  the  employment  of  baths, 
Riess  has  derived  the  best  results,  even  wlien  the  valvular  lesions 
were  extensive.  Chronic  muscular  and  articular  rheumatism  also 
yielded  to  prolonged  baths  (12  hours  daily)  continued  for  several 
weeks.     Bad  residts  were  never  obser\ed. 

A  alcourt''  advocates  highly  sea-bathing  in  winter  in  cases  of 
scrofula  in  children.  He  points  out  the  disadvantages  of  such  stations 
in  th(^  Nortli,  and  shows  that  the  hospital  at  Berck  must  be  closed 
for  a  considerable  part  of  the  year;  while  in  Mediterranean  stations, 
especially  Cannes,  these  baths  can  be  enjoyed  nearly  all  tlie  year 
round.  In  1885  the  autumn  was  continued  until  December  20. 
11  le  temperature  of  the  water  was  18  degrees  C.  in  October,  and 
gradually  fell  to  11.5  degrees  C, — the  lowest  at  Cannes  during  the 
winter. 

American  Mineral  Springs  and  Baths. — The  waters  of  the 
Hot  Springs  of  Arkansas  are  said  to  be  useful  in  chronic  gout  and 
rlicumatism,  neuralgia,  especially  when  depending  upon  gout,  rheu- 
matism, specific  infection  or  metallic  poisoning ;  certain  cases  of 
paralysis,  locomotor  ataxia,  Bright's  disease,  diseases  of  the  blad- 
der and  urinary  organs ;  functional  liepatic  diseases,  dyspepsia, 
chronic  diarrhoea  and  catarrhal  diseases  especially ;  chronic  squa- 
mous skin  diseases,  chronic  alcoholism  and  chronic  conditions 
resulting  from  specific  infection.  They  are  contra-indicated  in  acute 
nifiaiimiatory  diseases,  tuberculosis,  organic  diseases  of  the  heart 
and  luain,  aneurism,  cancer,  and  all  diseases  in  which  stimulation 
of  the  circulation  is  to  be  avoided. 

(ialvin'"  relates  his  personal  experienc;e  at  the  Hot  Springs  of 
Arkansas.  He  suffered  from  inoculation  syphilis  and  had  failed  to 
g(4  relief  Irom  ordinary  antisy])liilitic  treatment  faithfully  carried 
out.     'I'lie  method  followed  at  the  springs  was  bathing  in  water  at 
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98  degrees  F.,  drinking  a  pint  of  the  spring-water  at  a  tempera- 
ture of  35  degrees  or  40  degrees  F.,  then  going  to  bed  until  per- 
spu'ation  ceased.  Alterward  one-sixth  oz.  of  mercurial  ointment 
was  rubbed  into  the  back  and  30  m.  of  a  saturated  solution  of 
potassium  iodide  taken  after  meals.  Spirituous  and  malt  liquors, 
tobacco,  fruit  and  pastry  were  forbidden.  Five  weeks'  treatment 
resulted  in  the  complete  cure  of  a  very  obstinate  case,  which  had 
resisted  treatment  ordered  by  a  very  competent  syphilographer. 

Hilgard  has  analyzed  the  water  of  Arrowhead  Mineral  Springs 
in  California.*^^  The  temperature  of  the  numerous  springs  in  this 
locahty  (about  six  miles  north  of  San  Bernardino)  varies  from  140 
degrees  to  193  degrees  F.  The  analysis  of  one  of  the  waters  is  as 
follows : — 

Temperature  of  water,  li)o  degrees  F. 

Sulphate  of  potash,  grains  per  irallou,  .         .         .  4.001 

Sulphate  of  soda,  ••  •^-  ...        43.467 

Chloride  of  sodium,         ••  ■  .         .         .  8.178 

Lithium,  '•  '•  .         .        strong  test 

Sulphate  of  lime,  "  "  .         .         .  1.343 

Carbonate  of  lime,  "  "  .         .         .  1.343 

Barium,  "  '  .         .         a  faint  test 

Free  sulphureted  hydrogen,  cubic  inches  per  gal.,  .644 

Strontium, well  marked 

Sulphate  of  magnesia .146 

Carbonate  of  magnesia .321 

Silica, 4.943 

Organic  matter, trace 

Total  solid  contents,      .        .        .        62.984 

McCarty^-  has  analyzed  the  waters  of  some  mineral  springs 
discovered  on  Catalina  Island,  Cal.,  and  gives  the  followmg  as  the 
composition  of  one  of  them.  It  shoidd  make  an  exceedingly 
active  sahne  purgative : — 

In  one  pint : —  Grains. 

Sodium  chloride, 79.5 

Magnesium  chloride, 21.0 

Magnesium  sulphate, 32.5 

Sodium  sulphate 20.5 

Calcium  sulphate, 6.0 

Magnesium  carbonate 2.0 

Iron  and  aluminum, traces 

Total  solids, 161.5 

Peale^^  mentions  2822  localities  of  mineral  springs  in  the 
United  States.  In  the  North  Atlantic  States  there  are  405  locahties 
and  637  individual  springs.  In  the  South  Atlantic  States  there 
are  371  localities  and  1048  individual  springs.  In  the  Southern 
Central  States,  1201  locahties  and  1911  indi\idual  sprmgs.     In 
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the  Northern  Central  States,  601  locaUties  and  1276  individual 
springs.  In  the  Western  States  and  Territories,  722  locahties  and 
3949  individual  springs :  making  a  total  of  8821  springs.  But  a 
small  proportion  of  this  immense  number  of  waters  has  been 
analyzed. 

German  Ml //(/((/  ^S^j/i/ii/'S  and  Resorts. — Mr.  Ernest  Hart*^ 
gives  in  thi*  tourse  of  a  series  of  gossipy  but  very  logical  letters, 
liis  impressions  of  a  (jarlsbad-cure.  "  A  Carlsbad-cure,"  he  says, 
'*  is  a  very  complex  therapeutic  agent.  It  is  a  water-cure,  a  rest- 
cure,  a  diet-cure,  an  air-curi',  a  music-cure,  an  exercise-cure,  a 
mind-cure,  and  a  body-cure."  In  other  words,  it  is  not  merely  the 
daily  ingestion  of  so  many  hali-phits  of  hot,  alkaline  saline  water, 
but  a  combination  of  this  with  strict  regulation  of  diet  and  habits 
of  life, — conditions  which  arc  not  easily  obtainable  at  present  in  such 
perfection  anywhere  else  in  tlie  world.  Mr.  Hart  regards  the  dif- 
ferences of  temperature  and  composition  of  the  different  Carlsbad 
waters  as  so  trifling  as  to  have  no  possible  influence  upon  the  sys- 
tem. He  also  calls  pointed  attention  to  the  lack  of  all  trust- 
worthy objective  investigation  of  tlie  physiological  action  of  the 
waters.     He  sums  up  his  impressions  in  the  following  words  : — 

"  What  Carlsbad  really  aflbrds  is  a  highly-organized  sys- 
tem b)  A\liich  it  is  made  a  matter  of  pleasant  discipline  to  rise  early 
and  spend  two  or  three  hours  at  short  intervals  in  gentle  exercise 
under  a  pleasant  climate,  with  a  good  amount  of  sunshine,  amid 
surroundings  which  generally  occupy  the  mind  without  anything 
which  can  approach  excitement.  It  aflbrds  a  well-regulated  life  in 
the  open  air,  amidst  the  fir-woods ;  it  supplies  an  interval  of  com- 
plete remo\al  from  the  rush,  hurry,  and  excitement  in  the  course  of 
a  busy  life ;  it  provides  the  best  of  all  cures  for  mind  and  body, — 
pleasant  scenery,  wholesome  diet,  with  the  universal  accompaniment 
of  beautiful  music,  and  with  these  what  may  be  properly  called 
a  natural  hydro])athic  treatment  of  copious  draughts,  early  in  the 
day,  of  hot  water,  sipped  in  moderate  quantities  at  suitable  inter- 
vals of  time.  There  are  very  few  forms  of  gastric,  intestinal,  renal, 
and  nervous  cases  which  are  not  capable  of  being  benefited  b> 
such  a  treatment  e^•en  if  that  were  not  at  all  mineralized.  It  is 
thus  tliat  the  most  varied  complaints  and  the  most  opposite  morbid 
conditions  are  successfully  treated  by  the  Carlsbad-cure.  As  t© 
the  specific  value  of  the  saline  constituents  of  th(>  water,  I  profess 
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an  absolute  skepticism  of  the  value  oi'  the  minute  differences  which 
it  is  attempted  to  estabhsh  between  one  spout  and  another  ;  but  to 
the  virtues  of  the  Carlsbad-cure,  as  a  whole,  under  the  conditions 
and  in  the  way  in  which  it  is  carried  out,  after  more  than  one  ex- 
perience I  am  a  convinced  convert." 

Bigelow"^  writes  of  Carlsbad.  There  are  17  springs  var)ing 
in  temperature  from  85  degrees  to  166  degrees  F.  The  principal 
ronstituents  are  sulphate,  carbonate  and  chloride  of  sodium,  car- 
bonate of  calcium  and  sulphate  of  potassium. 

The  diseases  in  which  the  waters  are  ad\dsed  are  corpulence 
(the  writer's  weight  was  reduced  from  184,  1-8  lbs.  to  148  lbs. 
in  a  little  over  two  months :  active  exercise  and  restriction  in 
diet  doubtless  had  the  largest  share  in  this,  however),  passive  con- 
gestion of  liver,  fatty  liver,  cirrhosis,  polycholia,  catarrhal  jaundice, 
and  chronic  gastro-intestinal  catarrh,  gallstones,  chronic  gastric 
catarrh,  uric  acid  diathesis,  chronic  constipation,  anaemia,  chronic 
metritis,  urticaria,  pemphigus,  eczema,  and  funmculosis. 

There  are  certain  contra-indications  to  the  use  of  the  Carlsbad- 
cure.     These  may  be  summed  up  as  follow  : — 

Febrile  diseases,  tuberculosis,  cancer  and  other  malignant  de- 
generations, weakness  from  old  age,  aneurism  and  atheroma,  preg- 
nancy in  feeble  women,  Bright's  disease,  and  diseases  of  the  brain 
and  spinal  cord. 

The  hygienic  and  dietetic  regulations  are  very  strict.  Out- 
door exercise,  especially  walking,  is  insisted  upon. 

The  baths  are  lightly  touched  upon,  but  no  new^  information  is 
furnished. 

Carlsbad  itself  has  a  population  of  12,000,  with  a  ^'isiting  popu- 
lation of  28,000  during  the  season.  Average  annual  temperature 
46  degrees  F.     Its  altitude  is  1214  above  sea-level. 

Gans^''  discusses  the  contra-indications  to  a  Carlsbad-cure, 
and  states  that  these  are  very  few, — principally  consumption  and 
cancer.  Even  in  the  latter  disease,  when  affecting  the  stomach, 
there  may  be  mistakes  in  diagnosis;  and  if  the  disease  should 
happen  not  to  be  cancer,  the  patient  would  have  every  thing  to 
gain  by  a  Carlsbad-cure.  Youth,  old  age,  pregnancy,  congestive 
conditions,  Aalvular  heart-lesions,  and  general  debility  are  not 
contra-indications,  if  properly  managed. 

Wewer**'   has  written  a  very  sensible  letter  against  the  pro- 
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hibition  of  butter  as  an  article  of  diet  in  the  Carlsbad-cure,  espe- 
cially in  the  treatment  of  diabetes.  Suffering  personally  from 
diabetes  he  found  that  the  use  of  butter  with  the  waters  resulted 
in  keeping-  liim  in  better  condition,  while  the  sugar  disappeared 
I'rom  the  urine  as  before, 

Kellner^  ■  writes  enthusiastically  of  the  baths  of  Bormio  in  the 
Southern  Alps.  The  elevation  above  sea-level  is  4:4:60  feet.  Tem- 
perature of  the  waters  31  degrees  R.,=z  102  degrees  F.  Composi- 
tion of  the  waters:     Total  soUds  1.0261  per  1000. 

These  constituents  are  :-— 

Chloride  of  sodium 0.0112 

Magnesia  and  alkaline  sulphate,         ....  0.3305 

Sulphate  of  lime. 0.4863 

Carbonate  of  lime, 0.1735 

The  diseases  most  benefited  by  these  baths  are  rheumatism, 
paralysis,  neuralgia,  catarrhal  diseases  of  the  air  passages  and  di- 
gestive organs,  chronic  diseases  of  the  skin,  diseases  of  women,  and 
lithiasis.  General  depression  from  overwork,  disease,  wounds,  etc., 
is  also  fiivorably  modified  by  a  summer  residence  at  Bormio.  The 
spring  is  early  and  all  the  seasons  mild.  During  tlie  warmer 
months  the  mean  daily  range  of  temperature  is  between  50  degrees- 
66  degrees  V.  in  June  and  July,  57  degrees-90  degrees  in  August, 
55  degrees-70  dc^grecs  in  September.  The  season  lasts  from  June 
to  September  inclusive. 

Leach*''*  describes  some  of  the  baths  and  health  resorts  of  the 
Black  Forest.  Rippoldsau  is  pleasantly  located,  has  carbonated 
iron  waters,  wliich  are  useful  in  anaemia,  neuralgia  and  other 
nervous  disorders.  Chronic  gastric  and  intestinal  catarrli  also 
yield  to  tlie  waters.     The  season  lasts  from  May  until  September. 

At  Wolfach  is  an  establishment  for  the  administration  of  pine- 
loaf  l);iths.     It  is  also  an  excellent  place  for  fishing. 

l»adeiiweiler,  at  an  elevation  of  1400  feet,  is  a  pleasant  place 
Ibr  j)lithisical  patients,  convalescent  and  nervous  cases.  The  baths 
are  excellently  arranged,  ol'  an  agreeable  temperature  (79  degrees 
F.),  and,  altliough  tlie  waters  have  no  specific  properties,  they  are 
us(>l"iil  in  clironic  rlnnnnatic  and  gouty  affections. 

Among  the  other  climatic  resorts  hi  the  Black  Forest  St. 
Blasicn  is  tlie  most  attractive.  Th(>  air  is  ])ure  and  quiet,  charged 
witli  the  balsamic  odors  of  the  pine,  and,  owing  to  its  non-exciting 
character,  is  supposed  to  be  especially  desirable  tor  phthisical  cases 
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accompanied  by  hemoptysis.  The  many  beautiful  walks  render  it 
very  well  adapted  for  Oertel's  method  of  treating  cardiac  disease 
and  excessive  coi^pulence  by  graduated  nuiscular  exercise.  The 
lacilities  for  social  life  and  for  medical  treatment  are  good. 

French  Springs  and  Baths. — Boyd*'  writes  mterestingly  and 
instructively  of  the  Mineral  Springs  of  Auvergne,  describing  in 
detail  the  waters  of  La  Bourboule,  Mont  Dore  and  Chatel  Guy  on. 
The  waters  of  La  Bourboule  and  Mont  Dore  contain  arsenic,  the 
former  in  pretty  large  proportion,  and  are  especially  indicated  in 
skin  diseases.  Bronchial  and  larpigeal  affections  are  favorabl) 
modified  by  the  Mont  Dore  waters.  The  springs  of  Chatel  Guyon 
arc  aperient  and  diuretic,  the  water  containing  30  grains  of  mag- 
nesium chloride  to  the  gallon. 

The  waters  of  St.  Honor e-les-Bains  are  derived  from  three 
springs  varving  in  temperature  from  22  degrees  to  31  degrees  C. 
Their  combined  flow  is  1400  cubic  feet  per  hoiu*.  They  contain 
sulphur,  carbonic  acid,  chloride  of  sodium  and  arsenic. 

They  are  useful  in  bronchitic  and  laryngeal  troubles,  skin 
diseases,  rheumatism,  late  syphilides,  and  strumous  affections  of 
children.     The  springs  are  eight  hours  by  rail  from  Paris. 

Odin^'  gives  the  following  opinion  of  these  celebrated  sulpho- 
arsenical  waters.  The  indications  are :  Skin  diseases,  pulmonary 
affections,  diathesis  and  diseases  of  women.  The  contra-indications  : 
Florid  tv'pe  of  pulmonary  di.seases,  cardiac  affections  and  the 
plethoric  state. 

Bernard"'^  writes  of  the  treatment  of  diathetic  states  with  the 
waters  of  St.  Honore.  Tlie  waters  of  these  springs  favor  in  the 
highest  degree  the  assimilative  functions  and  regvdate  the  secretions 
and  excretions.  Urban  anaemia,  impoverishment  of  the  blood  pre- 
disposing generally  to  disease,  chronic  malaria,  convalescence  from 
grave  fevers,  are  promptly  benefited  by  a  sliort  sojourn  at  St.  Honore. 
[{ebcllious  choreas  and  reciu'rent  anginas  have  been  known  to 
])(n'manently  disappear  after  a  single  season  at  these  springs.  In 
the  mild  and  chronic  cases  of  rh(>umatism,  as  well  as  in  those 
extremely  painful  cases  which  so  closely  simulate  the  fulgurant 
pains  of  ataxia,  practitioners  have  likewise  obtained  complete  suc- 
cess with  these  waters. 

In  old  syphilitics,  with  deep  and  incurable  idcerations,  altera- 
tions of  the  bones,  accompanied  by  a  state  of  cachexia  and  general 
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wasting  of  the  tissues  which  opens  the  way  and  prepares  the  seat 
of  tubercle,  these  waters  are  effective. 

In  scrofula  accompanied  by  intumescent  or  ulcerating  glands, 
preceded  or  accompanied  by  eruptions  or  strumous  purulent  collec- 
tions in  caries  of  bones,  chronic  otitis  and  ophthalmia,  white 
swelhno-s.  etc.,  ''  St.  Honore  exercises  a  curative  pressure,  which 
may  be  characterized  as  formidable."  It  is  above  all  in  the  dia- 
thetic diseases  of  cliildhood  that  these  waters  produce  their  most 
marked  effects. 

The  indications  for  the  use  of  the  mineral  waters  of  Eaux 
Bonnes^^  are  especially  pulmonary  diseases,  phthisis,  asthma, 
chronic  pleurisy  and  pneumoiua.  The  elevation  of  the  station  is 
an  efficient  auxiliar\  hi  the  treatment  of  these  maladies.  They 
are  also  ^•aluable'"  in  torpid  anginas,  catarrhal  and  granular 
rhinitis,  laryngitis  and  bronchitis.  They  are  also,  according  to 
Pidoux,  the  most  effecti\e  remedy  against  pulmonary  phthisis. 
The  altitude  of  the  station  is  an  additional  curative  aid  in  this 
disease.  In  asthma,  pleurisy  and  chronic  pneumonia,  also,  the 
waters  of  these  springs  are  higlily  useful. 

The  mineral  waters  of  Chabetout'^'^  contain  iron,  arsenic,  alka- 
line bicarbonates,  chloride  of  sodium,  manganese,  lithium,  silicic 
acid  and  phosphoric  acid,  and  are  especially  indicated  in  nervous 
disorders. 

An  article  on  the  waters  of  Pogues  St.  Leger'^  reports  cases 
of  chronic  gastritis,  dilatation  ol*  the  stomach,  with  "  vertigo  e 
stomacho  keso,"  simple  ulcer,  alcoholic  ulcerative  gastritis,  ciu-ed  by 
the  use  of  these  waters.  Cancer  of  the  stomach,  cirrhosis  of  the 
liver  and  utcnine  cancer  were  improved  and  troublesome  symptoms 
relieved. 

Blanc'"*  thinks  that  the  exclusion  of  cardiac  affections  from  the 
b(>nefits  of  balneological  treatment  is  unjustified.  Pie  has  treated 
many  cases  (jf  rheumatic  cardiac  diseases  at  Aix-les-Bains,  with 
good  results  in  a  considerable  pro])ortion  of  cases. 

The  use  of  mineral  waters  at  home  is  considered  in  a  short 
paper  by  Pate/on''"  on  the  use  of  the  waters  of  ^^ittel  in  the  Vosges. 
He  regards  an  af\er-treatment  of  the  patient  at  home  as  important. 
The  waters  of  the  s])nng  should  be  used,  and  the  course  should 
Ibllow  as  near  as  possible  the  regulations  prescribed  at  the  springs. 
A  complete  cure  of  a  chronic  disease  can  rarely  be  accomplished 
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during  a  short  springs'  season,  and  the  after-treatment  at  home 
continues  tlie  good  effect  initiated  at  the  springs. 

Mineral  Wateni  and  Baths  of  Great  Britain. — Lowe^*^*^  states 
that  arsenic  "in  minute  quantities"  has  been  found  in  the  waters 
of  Bath,  England,  and  attributes  to  this  constituent  the  efficacy  of 
tliese  waters  in  anaemia,  nodular  rheumatism  and  chronic  skin 
diseases. 

Smith^"^  has  used  with  good  results  the  waters  of  Leamington 
Chalybeate  8pring  in  that  form  of  anaemia  in  young  girls,  described 
recently  by  Sir  Andrew  Clark,  and  which  has  since  been  termed 
"Fsecal  anaemia." 

Prof  Frankland  has  analyzed  these  waters  with  the  followmg 
residts : — ^'^^ 

ANALYSIS   OF    MINERAL    MATTER   IN    SOLUTION. 

Parts  per  Grains  per 

Results  expressed  in—  100,000.  Imperial  Gallon. 

Silica, .74  .52 

Oxide  of  iron  and  alumina,      .         .  .43  .39 

Carbonate  of  lime 13.78  8.95 

Carbonate  of  magnesia,    .         .         .  .35  .17 

Sulphate  of  potash,  ....  1.04  .73 

Sulphate  of  soda 308.6:5  146.04 

Sulphate  of  lime 45.20  31.64 

Sulphate  of  masiiiesia,       .         .         .  23.40  15.73 

Chloride  of  calcium,         .         .         .  134.83  94.38 

Chloride  of  magnesium,  .         .         .  64.97  45.48 

Chloride  of  potassium,      .         .         .  3.37  3.39 

Chloride  of  sodium,           .         .         .  638.37  439.79 

Bromide  of  sodium,           ...  .64  .45 

Nitrate  of  soda,          ....  1.33  .85 

Carbonate  of  soda 4.50  3.15 


1139.23  790.45 

These  waters  are  especially  useful  in  diseases  of  the  liver 
arising  from  sluggish  portal  circulation,  and  in  the  gouty  dia- 
thesis for  which  they  are  recommended  by  Garrod. 

Scarborough'"^  has  pure  sea-air,  good  sea-batlmig,  equable 
temperature,  liealthy  soil,  good  accommodations,  favorable  health 
record,  good  drainage  and  water  supply,  and  chalybeate  and  saline 
springs.  It  has  exceptional  advantages  as  a  health  resort,  espe- 
cially for  the  climatic  treatment  of  phthisis. 

The  Bridge  of  Allan,  Scotland,'"'  is  recommended  as  an  ideal 
health  resort.  It  is  slieltc^red  by  mountain  ranges  from  violent 
winds  and  great  range  of  temperature,  and  has  a  hydropathic 
establishment  and  a  saline  mineral  spring,  the  water  of  which  is 
useful  in  dyspepsia,  habitual  constipation,  gout,  rheumatism,  affec- 
tions of  the  liver  and  kidneys. 
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Flinii  '*'"'  writes  of  Irish  health  resorts,  wliicli  he  claims  have 
been  neglected  for  Continental  and  English  resorts.  Lucan  Spa, 
near  Diibhn,  has  an  alkaline  sulphur  spring,  the  water  of  which 
is  useful  in  chronic  rheumatism  and  gout,  and  various  skin 
diseases. 

Lisdoonvarna,  in  County  Clare,  has  sulphur  and  chalybeate 
springs,  and  is  useful  in  the  same  diseases  as  Lucan. 

Ballinahiiich  has  a  rich  sulphuro-chalybeate  spring  resembling 
the  waters  of  Aix-la-Chapelle. 
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ELECTRO-THERAPEUTICS. 

By  a.  L.  RANNEY,  M.D., 

NEW    YORK. 


GALVANIC    MEASUREMENT    AND    DOSAGE. 

Quite  an  active  discussion  of  this  important  subject  (by  no 
means  free  from  unpleasant  personalities  and  needless  sarcasm)  has 
been  indulged  in  through  the  columns  of  various  journals  during 
the  past  year.  Prominent  among  tlie  participants  in  this  discus- 
sion may  be  mentioned  Drs.  Rockwell,  Martin,  Engelmann,  Massey, 
and  Bailey. 

The  fact  must  be  apparent  to  any  one  who  has  watched  the 
progress  of  electro-therapeutics  with  interest  that  the  professional 
mind  is  at  last  becoming  keenly  alive  to  the  necessity  of  knowing 
exactly  how  mucli  electricity  is  being  administered  to  a  patient  at 
each  sitting.  The  method  commonly  employed  in  the  past  of 
noting  the  number  of  cells  used  (even  this  precaution  not  being 
always  taken  by  some  writers)  is  only  an  approach  to  a  scientific 
record  of  a  case.  It  offers  no  opportunity  for  advancement  in  our 
eflbrts  to  bring  electro-therapeutics  to  a  tangible  basis  of  scientific 
precision. 

A  few  hints  respecting  the  important  subject  of  galvanic  dosage 
may  therefore  be  oftered  here  with  possible  benefit  to  the  reader. 

Galvanic  cells  difier  in  their  electro-mot  ire  force  according  to 
their  mechanical  construction,  viz.,  the  character  of  the  elements 
employed,  the  internal  resistance,  etc.  On  the  other  hand,  the 
quantity  generated  depends  upon  the  size  of  the  elements  or  the 
extent  of  their  immersion,  and  the  cliaracter  of  the  excitant  when 
all  other  conditions  are  practically  similar. 

For  example,  two  galvanic  cells  of  identical  make  and  size 
will  not  generate  the  same  quantity  wlien  one  has  been  exhausted 
and  the  other  has  been  freslily  fiUed  ;  or  wlien  one  is  polarized  ;ni<l 
the  other  is  not  polarized. 

The  electro-motive  force  has  no  relationship  m  ith  the  size  of 
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the  elements,  but  the  qvuintit}-  geiK-rated  has.  A  stream  may  How 
five  miles  an  hour,  be  it  a  brook  or  a  river ;  but  the  quantity  of 
water  that  passes  a  j^iven  point  in  the  same  inter\al  of  time  is  not 
the;  same  in  each  ease,  as  tli(^  merest  child  can  easily  understand. 
On  the  other  hand,  a  lake  at  a  height  of  one  lunidred  feet  will 
exert  no  greater  pressure  through  a  pipe  leading  from  it  to  the 
ground  tlian  woidd  a  tea-cup  at  the  same  elevation,  if  kept  con- 
stantly tilled.  The  (juantity  is  determined  in  the  first  mstance ; 
the  ])ressure  (or  electro-motive  Ibrce)  is  illustrated  in  the  latter. 
Tlie  bursting  of  water-pipes  in  our  dwellhigs  is  not  induced  by  the 
size  of  the  distributing  pipe  nor  by  tlie  size  of  the  reservoir,  but  by 
th(>  lieight  of  the  original  source  of  supply. 

Agahi,  a  bullet  propelled  from  a  weapon  with  a  given  charge 
of  powder  will  penetrate  a  board  more  deeply  than  a  piece  of  iron. 
So  it  is  with  electric  currents.  A  current  of  a  definite  electro- 
motive force  will  travel  faster  through  some  tissues  than  ethers ; 
will  penetrate  the  skin  of  a  thick  palm  with  greater  difficulty  than 
the  thin  skin  on  the  back  of  the  hand  ;  will  be  facilitated  in  its  pas- 
sage by  large  electrodes  and  retarded  in  proportion  as  their  size  is 
reduced ;  will  be  aided  in  many  instances  by  the  saturation  of  the 
electrode  (especially  with  a  saline  solution),  and  will  be  retarded 
by  tlie  absence  of  such  conditions;  will  be  aided  by  a  close  approx- 
imation of  the  electrode  to  the  surface  of  the  body,  and  retarded 
by  an  imperfect  approximation  of  the  electrode. 

(yurrents  derived  from  a  galvanic  battery  invariably  enter  at 
the  positive  pole  (the  anode)  and  escape  at  the  negative  pole  (the 
cathode).  Now,  a  bullet  shot  through  a  board  tears  most  at  its 
point  oi'  exit.  Wc  may  consider  the  negative  pole  as  that  which 
tends  chiefly  to  stimulate  the  parts  with  which  it  comes  in  contact 
or  upon  which  its  effects  are  indirectly  exerted,  while  the  positive 
pole  is  to  be  clinically  regarded  rather  as  the  sedative  pole,  in  con- 
tradistinction from  the  negative.  The  positive  pole  is  acid  in  its 
reaction,  Avhile  the  negative  is  alkaline. 

Now,  when  we  bear  tlie  essential  facts  of  electro-physics  in 
mind,  many  of  the  difficulties  of  electric  measurement  are  more 
clearly  appreciated,  as  well  as  some  clinical  facts  that  are  indirectly 
related  to  this  subject. 

To  accurately  determine  the  dose  of  electricity  which  the 
patient  is  taking,  several  factors  have  to  be  considered :  — 
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In  the  first  place^  (he  number  of  mllUamperes  {the  unit  of 
current-strength  in  medicine)  may  he  measured  by  a  reliable 
milliamperemeter. 

This  instrument  must  be  thrown  into  the  circuit,  /.  r.,  between 
the  positive  pole  of  the  battery  and  its  negative  pole, — the  patient 
being  similarly  interposed  arid  constituting  the  main  resistance 
offered  to  tlie  current  w^hich  is  supposed  to  be  passing.  The  re- 
sistance of  the  rheophores  and  of  the  galvanometer  itself  must  be 
added  to  that  of  the  patient  in  determining  the  total  of  external 
resistance  offered  to  the  electric  current, — provided  that  the  elec- 
trodes admit  of  a  circuit. 

The  importance  of  having  a  reliable  milliamperemeter  (if  any 
is  employed)  must  be  apparent  to  the  merest  tjro  in  electricity. 
Unfortunately  for  science,  the  market  is  flooded  to-day  with  cheap 
instruments  that  are  absolutely  worthless  for  scientific  purposes. 
Many  of  them  are  never  tested  individually  before  being  sold,  even 
if  made  upon  scientific  prmciples.  Others  fail  to  record  more  than 
thirty  or  forty  milliamperes  of  current,  and  on  that  account  are 
not  adapted  for  use  when  very  high  currents  are  employed,  even  if 
deemed  reliable  as  far  as  they  go.  Considerable  ingenuity  has  been 
shown  of  late  in  the  attempts  of  professional  electricians  to  perfect 
this  instrument,  the  utility  of  which  is  becoming  more  generally 
recognized  each  day,  and  which  w^ill  soon  constitute  a  very  import- 
ant part  of  each  electrician's  outfit.  Perhaps  one  of  the  best 
instruments  yet  introduced  to  the  profession  is  made  by  an  Ameri- 
can firm,  and  is  now  shown  in  the  cut  on  the  following  page.  It 
is  known  as  the  "dead-beat"  milliamperemeter,  and  is  manufac- 
tured by  Messrs.  Waite  and  Bartlett,  of  New  York : — 

This  instrument  is  so  called  because  the  oscillations  of  its 
needle  (which  in  most  galvanometers  amount  to  from  fifteen  to  sixty 
before  the  needle  comes  to  rest)  are  dampened  by  the  suspension 
of  the  needle  in  a  cyHndrical  block  of  copper  by  means  of  a  fibre. 
This  block  becomes  electiified  by  an  induction  and  creates  an  oppos- 
ing current  which  reduces  the  oscillations  to  three  or  four  after  the 
current  has  been  shut  off  or  reversed.  By  means  of  two  shunt- 
coils  this  instrument  can  be  made  to  accurately  record  as  high  as 
five  hundred  milliamperes,  or  as  low  as  one-tenth  of  one  mUliam- 
pere.  The  mirror  allows  the  operator  to  read  the  needle-deflections 
with  as  much  ease  as  he  would  those  of  a  vertical  galvanometer. 

4— v. 
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Rockwell  considers  this  instrument  a  great  improvement  upon  any 
other  hitherto  at  our  command  for  the  measuring  of  current- 
strength. 

The  "  absolute  gahcUiometer  "  of  Hirschmann  is  another  desir- 
able instrument,  but  it  is  too  expensive  for  general  use  in  the  pro- 
fession. The  needle,  howe\er,  rests  upon  two  points  which  are 
liable  to  get  bent  or  to  oxidize. 

Respecting  the  employment  of  the  galvanometer  in  the  meas- 
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ur(>ni(>nt  of  galvanic  dosage,  M.  Vigourcjux^  has  lately  contributed 
a  ])ap(>r  to  the  Biological  Society  of  Paris,  in  which  he  raises  a 
point  not  generally  considered,  viz.,  whether  the  electro-motive 
force  which  propels  the  current  through  the  ext(^rnal  resistance 
afforded  by  tlic  galvanometer,  the  rheophores,  and  the  tissues  of  the 
patient   shoidd  not  be  taken   into  account  along  with  the  reading 
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of  the  galvaiiomotor.  \\r  citc^s,  as  an  example,  that  to  give  two 
})atients  a  current  of  five  niiUiamperes  thirty-six  Daniell  elements 
were  required  in  one  and  only  twche  in  the  other.  In  both  they 
received  the  same  quantity ;  but  one  received  it  under  three  times 
the  pressure  of  the  other.  In  any  given  case,  as  he  states,  the  gal- 
\  anometer  fails  to  show  this  point.  He  believes  that  currents  are 
modified  in  their  physiological  attributes  by  the  electro-motive 
ibrce  as  well  as  by  the  quantity  and  density.  He  therefore  sug- 
gests that  the  quantity  as  shown  by  the  galvanometer  and  the 
electro-motive  force,  which  is  easily  ascertainable,  after  noting  the 
number  and  the  character  of  the  cells  employed,  be  alike  recorded 
in  each  observation.  By  multiplying  the  electro-motive  force  by 
the  quantity,  we  obtain  the  energy  of  the  current  in  "  volt-amperes  " 
or  "Watts." 

Respecting  this  point,  this  observer  suggests  that  with  an 
equal  number  of  "Watts  "  a  current  of  great  intensity  and  feeble 
electro-motive  force  would  have  a  totally  different  therapeutic 
action  from  a  current  inversely  constituted. 

He  employs  the  Deprez-d'Arsonval  galvanometer  with  a  ver- 
tical needle.  This  instrument  has  one  great  advantage  in  medicine, 
\dz.,  that  it  is  perfectly  astatic.  He  also  employs  a  special  com- 
mutator, which  is  so  arranged  as  to  place  at  will  the  galvanometer 
in  the  circuit  of  the  electrode  or  in  derivation.  It  is  graduated 
for  fifty  volts. 

The  only  criticism  that  I  would  make  to  the  views  of  this  ob- 
server is  that  possibly  the  resistance  in  the  rheophores,  the  electrodes, 
etc.,  have  not  been  uniform  in  all  his  experiments.  Much  of  the 
electro-motive  force  may  have  been  expended  in  trying  to  overcome 
an  imperfect  conduction  outside  of  the  tissues  of  the  patient.  In 
that  case  the  patient  w^ould  not  receive  the  current  under  as  liigh 
a  pressure  as  the  electro-motive  force  of  the  battery  woidd  indicate. 

lu  the  second  j^>/ctce,  mere  measurement  of  current^strength  hjj 
the  milliamperemeter  is  not  sufficient  for  exact  and  scientific  eJec- 
trical  treatment  of  inorind  j>ht/sical  conditions. 

If  an  experiment  be  made  with  a  fixed  number  of  cells  of  the 
same  pattern  and  freslily  filled,  by  passing  the  current  through 
animal- tissues  with  electrodes  of  diffc^-ent  sizes  placed  upon  iden- 
tical spots  of  the  same  individual,  it  will  be  found  that  the  mil- 
liamperemeter will  record  a  larger  number  of  milliamperes  when 
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tlie  electrodes  are  lar<^e  than  when  small,  and  that  the  smaller  the 
electrodes  the  <^reat(>r  will  be  the  discomfort  to  the  patient,  in  spite 
ol'  the  fact  that  the  amount  of  current  is  less  than  when  the  elec- 
trodes are  increased  in  size. 

Now,  the  densittj  of  the  current  is  a  very  important  factor  in 
electro-therapeutics,  especially  so  aller  the  current  has  reached  the 
diseased  portion  of  the  body  which  we  wish  to  hifluence  by  it.  All 
electrical  currents  tend  to  (Uftuse  themselves  to  a  greater  or  less 
extent  after  they  enter  animal-tissues;  hence,  if  the  diseased  part 
is  deeply  situated  there  is  oi"  necessity  more  diffusion  and  less 
relative  density  than  if  the  part  be  superficial,  and  therefore  nearer 
to  tlie  electrode.  Zenner^  puts  this  point  in  a  late  lecture  ver}- 
clearly,  when  he  says:  "The  density  is  in  inverse  proportion  to  the 
size  of  the  conductor  through  which  it  fioW'S;  therefore,  with  the 
same  current-strength  it  is  greater  when  we  apply  small,  less 
when  we  apply  large  electrodes.  When  the  area  of  disease  is 
near  the  surftice  we  often  apply  small  electrodes  in  order  that  as 
dense  a  current  as  possible  should  enter  it ;  but  if  we  wish  to 
affect  a  deep-seated  part,  the  spinal  cord  for  example,  as  the  cur- 
rent becomes  very  much  diffused  before  reaching  it,  it  is  necessary 
that  a  large  quantity  of  electricity  should  enter  the  body,  and  for 
this  reason  we  apply  large  electrodes." 

We  have  already  noted  the  important  fact  that  the  density  of 
the  current  affects  the  current-strength.  A  ])atient  will  feel  a  very 
dense  cin-rent  of  five  milliamperes  (administc^red  of  necessity 
through  a  somcnvhat  small  electrode)  more  perliaps  than  one  of 
twenty  milliamperes  entering  the  same  region  of  the  body  througli 
a  large  electrode. 

Til  the  third  place,  soine  hasifi  of  measurement  of  electrodes 
must  he  generalhj  accepted  hy  the  prof esslori  before  electrical  dosage 
can,  he  ccmsidered  as  phiced  upon  a  positively  scientific  hasis. 

Erb  has  suggested  that  an  electrode  of  10  sq.  cm.  be  regarded 
iis  tlie  normal  size.  "Remak  has  proposed  that  a  series  of  grachi- 
at(>d  electrodes  of  10,  15,  20,  etc.,  sq.  cm.  be  employed,  and  th(> 
size  record(Hl  as  each  application  is  made.  It  has  been  suggested 
also  to  c^xpress  the  relation  between  the  current-strength  and  the 
electrode  by  making  tlie  milliamperes  th(^  numcTator  and  tlie  size 
of  the  electrode  in  square  centimetres  the  denominator  of  a  fraction. 

By  such  a  system  of  record  the  results  of  treatment  in  the 
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hands  oi'  different  observers  could  be  critically  analyzed.  Some 
satisfactory  deductions  relative  to  electro-therapeutics  might  pos- 
sibly be  then  established  beyond  contradiction,  provided  that 
due  care  be  taken  r(^Iati^c  to  the  saturation  of  tlie  electrodes,  tlie 
pressure  employed  upon  tliem,  the  conduction  of  the  rheophores, 
the  skin  of  the  patient,  etc. 

In  the  fourth  jjlace^  it  is  very  Important  that  the  placing  of 
electrodes  upon  the  cuffduoits  or  mucous  surfaces  should  be  based 
upon  scientific  principles. 

Erb  has  shown,  in  some  diagrammatic  cuts  incorporated  in  liis 
book,  the  different  areas  of  diffusion  that  ensue  whenever  the 
electrodes  are  placed  near  together  or  wide  apart.  When  near 
together  the  greatest  density  lies  almost  in  a  direct  line  between 
the  electrodes,  especially  when  applied  to  a  similar  surface  of  the 
body.  When  we  wish  to  obtain  the  greatest  possible  density  in 
deeply  situated  parts,  or  when  the  special  effects  of  either  pole  of 
a  galvanic  battery  are  to  be  attained,  the  electrodes  are  to  be  widely 
separated. 

The  sternum  is  probably  the  best  point  upon  the  cutaneous 
surface  of  the  body,  in  the  vast  majority  of  cases,  for  the  applica- 
tion of  the  so-called  "neutral  electrode,"  /'.  e.,  the  pole  whose 
effects  upon  the  diseased  part  are  the  least  to  be  desired.  Another 
point  commonly  used  for  this  purpose  is  the  nape  of  the  neck.  This 
point  is  most  easily  reached  on  account  of  the  clothing,  but  it  is 
too  abundantly  supplied  with  muscles  to  be  as  desirable  as  the 
sternum. 

A  wide  separation  of  the  electrodes  during  a  galvanic  appli- 
cation is  a  very  important  point  to  insure  in  case  the  effects  of 
either  pole  upon  som(;  s])ecial  part  are  particvdarly  to  be  desired. 
Thus,  for  example,  when  the  electrical  formulte  of  hidividual 
muscles  or  special  nerve-trunks  are  being  tested  to  determine  if 
the  "reaction  of  degeneration"  exists  or  is  absent,  the  experiment 
should  ne\er  be  made  when  tlie  neutral  pole  is  sufficiently  near  to 
the  active  pole  whose  effec^ts  are  being  studied  to  influence  th(^ 
reactions  obtained.  Again,  in  the  treatment  of  disease  we  some- 
times wish  to  influence  the  diseased  part  exdusiveh  by  means  of 
the  anode  or  cathode.  In  such  a  case  the  poles  of  the  battery 
should  be  as  widely  separated  as  possible. 

In  the  fifth  place,  the  conductivity  of  the  skin  to  electrical 


54  ELECTRO-THERAPEUTICS.  [^'"'"^a^S  Do'a^!""'*'"* 

currents  is  /nodijied  by  several  /odors  ichich  must  be  carefulljj 
considered  in  every  case. 

Among  these  the  saturation  of  the  electrodes.,  the  employment 
of  salt  in  the  satnratiny  solution.,  and  the  amount  of  pressure  ex- 
erted upon  the  electrode  when  apphed  to  the  skin  are  worthy  of 
special  mention.  Patients  afflicted  with  dropsical  conditions  offer 
a  less  resistance  than  those  in  whom  the  tissues  are  normal. 

These  minor  details  are  not  to  be  ignored  by  those  who  en- 
deavor to  do  scientific  electrical  work  in  the  treatment  of  disease 
by  gahanism. 

If  you  wish  to  test  the  value  of  these  suggestions,  put  a 
patient  and  also  a  relia])l(^  milliamperemeter  into  tlie  circuit  of  a 
galvanic  battery.  First,  use  dry  or  metallic  electrodes  and  note 
the  current-strength  of  a  definite  number  of  cells  when  they  are 
applied  lightly  and  also  firmly  to  the  skin.  Then  cover  the  elec- 
trodes witli  absorbent  cotton  and  wet  them  tlioroughly  in  ])lain 
water,  noting,  after  so  doing,  the  n^sults  shoun  by  the  galvano- 
meter of  light  and  firm  pressure.  Finally,  add  a  tea-spoon fiil  of 
table-salt  to  the  water  and  again  thoroughly  wet  the  electrodes  and 
the  skin  of  the  patient  with  this  saline  solution,  noting  for  the 
third  time  the  current-strength  obtained  by  a  light  and  firm  appli- 
cation of  the  electrodes.  In  eax^h  experiment  be  sure  that  the 
battery  has  the  same  number  of  cells  in  action  and  tliat  [)olar- 
ization  lias  not  been  allowed  to  occur.  This  can  be  insured  in 
most  l)atteries  by  raishig  the  elements  from  the  fluid  while  the  cells 
are  not  in  use. 

The  effect  of  firm  pressure  upon  tlie  electrodes  and  the  use 
of  salt  is  to  lessen  the  resistance;  hence  the  curn^ut-strength  is 
often  h(ughtened  by  so  doing.  It  has  been  wisely  suggested  that 
the  handle  of  electrodes  be  furnished  with  a  spring  gauge  which 
will  enable  the  observer  to  know  positively  tliat  the  pressure  ex- 
erted upon  the  electrodes  in  any  given  case  is  uniform  at  each 
sitting. 

In  thr  .<^ij-t/t  placf\  the  ernploynitnt  <f  <i  </ood  rheostat  in  (/al- 
vanic  appUcatious  is  rery  advantage(ms  and  (fteidinws  almost 
indisj)ens(d)le. 

Tlie  conductivity  of  the  skin  varies  in  the  sam(>  individual 
with  the  condition  of  the  surface.  When  wet,  as  for  example 
with  perspiration,  or  somewhat  dampened  by  a  humid  atmosphere, 
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it  is  better  than  when  dry  or  parched.  This  tends  to  explain  in 
many  cases  why  patients  feel  a  galvanic  a])plication  oi'  a  definite 
number  of  cells  more  at  some  times  than  at  others.  The  milh- 
amperemeter  will,  when  employed,  always  show  the  reason  of 
this. 

Again,  it  is  often  necessary  for  scientific  record  to  dc^termine 
the  exact  resistance  which  any  part  offers  to  the  passage  of  a  gal- 
vanic current.  Tliis  can  be  accurately  measured  by  a  coil-rheostat. 
For  example,  the  tissues  of  a  patient  may  cause  a  deflection  of  the 
needle  of  a  galvanometer,  placed  in  the  same  circuit  as  the  patient, 
of  20  milhamperes  with  30  freshly  filled  Grenet's  cells.  Now 
drop  the  patient  from  the  circuit  and  place  a  coil-rlieostat  in  liis 
stead,  adding  sufficient  resistance  by  means  of  shunts  in  the  rheo- 
stat to  bring  the  needle-deflection  to  exactly  20  milliampcres.  The 
resistance  mdicated  in  the  rheostat  marks  the  resistance  of  the 
tissues  of  the  patient,  the  rheophores,  and  the  electrodes,  whicli 
were  traversed  by  the  galvanic  circuit  when  the  needle-deflection 
was  first  noted. 

In  the  cabinet  battery  which  I  have  devised  for  the  use  of 
physicians^  I  have  lately  incorporated  a  reliable  coil-rheostat,  which 
may  be  connected  or  disconnected  at  the  will  of  the  operator  by 
means  of  a  switch.  This  I  regard  as  a  most  valuable  improvement 
upon  the  original  model. 

The  rheostat  enables  us,  furthermore,  to  gradually  increase 
or  decrease  the  current-strength  without  a  danger  of  breaking  the 
current  (an  accident  not  without  danger  wlien  very  high  currents 
are  being  employed).  We  do  not  have  to  touch  the  battery  wlien 
this  instrument  is  employed,  but  simply  tnrn  on  its  full  capacity 
and  graduate  its  strength  by  the  rheostat  alone.  Many  modifica- 
tions of  the  fluid-rheostat  Jiave  been  made  with  tlie  view  of  re- 
moving the  many  objectionable  features  of  this  instrument.  I 
have  for  some  years  personally  discarded  fluid-rheostats  in  my 
practice  because  of  the  repeated  annoyances  they  have  caused  and 
the  uncertainties  wliich  att(Mid  th(Mr  use. 

A  new  fluid-rheostat  has  lately  b(>en  devis(>d  by  II.  L.  Bailey, 
which  has  been  highly  recommended  by  Rosebrugh,^  of  Canada, 
and  others.  I  have  had  no  ])ersonal  experience  with  this  instru- 
ment. Tt  certainly  does  not  accurately  measure  resistance  (as  a 
well-constructed  coil-rheostat  may  be  made   to  do),  but   it    may 
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prove  a  valuable^  adjunct  to  an  electrical  outfit  for  practical  pur- 
poses.    Th(!  following  cut  shows  the  instrument  referred  to: — 

The  carbon  plates  of  tliis  device  are  made  of  a  wedge-shape, 
and  have  pyramidal  pieces  of  sponge  placed  between  them.  As 
the  plates  are  withdrawn  from  the  fluid  in  the  jar  these  sponges 
hold  sufficient  water  to  afford  an  extremel}'  high  resistance  to  the 

passage  of  the  current.  When  the 
plates  are  fully  immersed  the  resist- 
ance afforded  is  extremely  small.  It 
is  claimed  that  from  ten  to  one  million 
classes  of  resistance  can  be  thrown 
into  the  circuit  with  this  instrument. 
It  is  further  claimed  that  by  raising 
or  lowering  tlie  plates  of  this  rheostat 
the  necessity  of  a  commutator  is  dis- 
pensed with,  even  for  the  purpose  of 
preventing  a  shock  to  the  patient 
when  the  poles  are  applied  or  re- 
moved. 

I  must  confess  that  on  reading 
the  description  of  tliis  instrinuent  I 
fail  to  see  any  practical  advantage  to 
be  gain(>d  b}'  its  use  over  a  well- 
constructed  coil-rheostat.  Yet,  on  the 
other  hand,  there  is  without  doubt 
a  field  for  a  perfect  fluid-rheostat. 
They  are  cheaper  to  construct;  they 
are  somewhat  easier  for  a  no\ice  to 
manage ;  they  can  be  transported 
with  little  adtlitional  weight  or  in- 
convenience; and  they  materially  aid 
an  o])erator  in  graduating  the  current 
without  danger  of  suddenly  breaking 
it  while  the  application  is  being  made. 

A  physician  in  general  practice  wants  an  ajiparatus  that  is 
light,  not  too  bulky  to  transport  easily,  and  one  that  is  reliable 
under  all  conditions.  This  is  the  great  desideratum,  and  unfortu- 
nately less  easily  furnished  than  desired.  A  reliable  milliampere- 
meter,  a  serviceable  fluid-rheostat,  and  a  good  galvanic  battery  are 
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perhaps  tlK'  three  most  important  parts  of  an  electrician's  outfit  for 
general  nsc  at  the  lionics  of  his  patients. 

The  general  practitioner  is  apt  to  become  easily  confused  by  a 
superabundance  of  switches,  plugs,  and  other  electrical  devices. 
He  wants  his  electrical  outfit  as  simple  and  inexpensive  as  it  can  be 
made  without  sacrificing  delicacy,  reliability,  and  durability  in  any 
part  of  his  apparatus.  If  he  strives  for  scientific  attainments  lie 
will  sooner  or  later  be  able  to  judge  himself  of  the  defects  and 
supply  the  wants  with  greater  discretion  than  when  he  originalh 
purchased  his  outfit. 

At  the  present  time  gynecologists  are  testing  very  extensively 
the  method  first  advocated  by  Apostoli  for  the  treatment  of  uterine 
fibroids  in  which  currents  of  from  one  hundred  milliamperes 
upward  are  being  frequently  employed. 

The  question  of  galvanic  dosage  has  been  brought  prominently 
forward  in  a  controversial  conflict  (I  have  explamed  this  subject 
more  fully  elsewhere)  between  some  of  the  advocates  of  this  method 
and  electricians  during  the  past  year,  some  of  its  adherents  being 
accused  of  serious  errors  m  the  computation  of  the  actual  currents 
which  have  been  employed  in  this  therapeutic  procedure. 

The  whole  matter,  to  my  mind,  now  seems  to  turn  upon  two 
factors  which  do  not  appear  to  be  fully  decided.  These  are:  (1) 
the  internal  resistance  of  the  batteries  employed  to  generate  the 
current ;  and  (2)  the  external  resistance  which  the  rheophores,  the 
galvanometer,  and  the  animal-tissues  traversed  by  the  circuit 
together  help  to  constitute. 

Now,  the  employment  of  a  coil-rheostat  will  enable  any  one  to 
determine  the  exact  resistance  oftered  by  the  tissues  in  each  indi- 
vidual case  with  little  loss  of  time  or  labor. 

The  external  resistance  to  the  passage  of  a  galvanic  circuit  is 
a  very  important  factor  in  modiiSing  the  current-strengtli  which 
the  milliamperemeter  indicates.  There  are  only  three  factors  in 
Ohm's  law,  any  one  of  which  can  be  easily  figured  when  the  other 
two  are  known.  Olim's  law  is  as  follows:  The  electro- motive 
force  (Jivlded  hij  the  resistance  equals  the  ciirrent-s-trengt/t.  The 
electro-motive  force  (e)  is  estimated  in  volts ;  the  resistance  (r)  in 
ohms ;  and  the  current  (c)  in  amperes.  To  put  this  in  a  mathe- 
matical form,  the  following  equations  are  appHcable  to  the  solution 
of  any  such  problem  : — 


58  ELECTRO-THERAPEUTICS.  [xh^-ape'^.Tios. 

E  E 

C  =  —  or   E  =  C  X  K    or   K  =  — 

R  (^ 

Finally,  in  the  sevenih  place,  ihe  leitc/fh  of  the  sittinfj  ?*.<?  a 
factor  in  eJeetrlcal  domge. 

This  factor  must  uiilbrtunately  remain,  for  some  time  at  least, 
a  matter  of  pure  empiricism.  As  a  general  rule,  the  weaker  the 
current  the  longer  may  its  application  be  prolonged.  Still  thcn-e 
are,  without  question,  certain  individuals  wlio  are  more  tolerant  of 
electrical  currents  than  others  ;  and  the  physical  conditions  of  each 
patient  liave  to  be  taken  into  consideration  before  the  duration  of 
a  seance  can  be  decided  upon.  Of  necessity,  the  experience  and 
judgment  of  the  operator  will  always  prove  of  material  service  in 
deciding  suc-h  questions  as  they  arise;  and  it  is  here  that  the 
success  of  some  and  the  lack  of  success  of  others  may  possibly  lie. 

The  tendency  of  the  age  is  toward  the  use  of  much  stronger 
currents  than  were  formerly  considered  judicious  by  the  German 
investigators.  Especially  is  this  true  in  the  treatment  of  some  of 
the  graver  diseases,  and  in  the  many  conditions  where  electrolysis 
and  the  gaha no-cautery  are  now  successfully  employed. 

In  concluding  my  remarks  concerning  galvanic  dosage  I  trust 
the  many  aspects  of  the  question  may  now  be  more  clearly  under- 
stood by  some  of  my  readers;  and  that  the  necessity  of  a  more 
complete  electrical  outfit  than  many  general  practitioners  now 
possess  may  be  apparent  to  them.  These  remarks  apply  only  to 
galvanic  currents,  and  not  to  faradaic  or  static  applications. 

ELECTRO-THERAPEUTICS. 

Destruction  of  the  Foetus  in  Extra-nterine  Pregnane?/. — The 
testimony  respecting  the  efficacy  of  galvanic  currents,  as  well  as 
of  faradaic  applications  with  strong  coils,  in  destroying  the  life  of 
!i  fa'tus  in  extra-uterine  gestation  seems  constantly  to  be  on  the 
increase,  (jahano-pimcture  has  also  been  suc(;essfully  emplojcd 
(hiring  the  past  year  by  Petch  of  the  York  Infirmary.  The  pas- 
sage of  strong  gahanic  shocks  through  the  mass  (Rockwell)  or 
th(^  tetanizing  of  the  fcctus  by  powerful  faradai('  currents  concen- 
trated between  on(»  pole  in  the  vagina  and  one  on  the  abdomen 
over  the  tumor  I'or  an  interval  of  an  hour  (Hlackw(^ll)  will  gen- 
erally result  in  the  death  of  the  fa^tus  without  danger  to  the 
mother.      The   employment    of   stabile   applications   of  galvanic 
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currents  at  intervals  of  two  or  three  days,  during  several  weeks 
subsequent  to  the  destruction  of  the  foetus,  will  materially  aid  in 
the  dissipation  of  the  tumor.  The  electrodes  are  placed  so  as  to 
include  the  mass  betwen  them,  the  negative  pole  (cathode)  beinj? 
preferably  placed  in  the  \'agina. 

The  method  employed  by  Kockwell  is  seldom  continued  for 
over  ten  minutes  at  a  sitting,  and  the  current  is  frequently  inter- 
rupted so  as  to  give  a  shock.  Three  sittings  within  foiu*  days  were 
reported  in  the  last  successful  case  of  that  author."  The  current- 
strength  was  not  apparently  measured,  but  twenty  cells  were  vm- 
ployed,  presumably  those  of  Grenet,  freshly  filled.  A  metal  ball- 
electrode  (the  cathode)  was  used  in  the  vagina  posteriorh-  to  the 
cervix,  and  a  fiat-sponge  electrode  (the  anode)  was  placed  on  the 
abdomen  over  the  tumor. 

The  method  advocated  by  BlackwelP  is  designed  to  obviate 
the  danger  of  rupture  of  the  sac,  which  may  arise  from  prolong- 
ing the  treatment  over  a  week  or  more  before  the  death  of  the 
foetus  is  insured.  On  the  other  hand,  Aveling  reports  a  successful 
case  treated  ])y  faradaic  currents  sent  directly  through  the  mass  for 
four  consecutive  days,  for  ten  minutes  at  a  sitting.  The  patient 
had  reached  the  third  month  of  gestation,  and  the  strength  of  the 
current  employed  was  a  comparatively  mild  one,  except  for  the  last 
thirty  seconds  of  each  sitting. 

Electrical  Treatment  of  Insomnia. — The  rehef  of  this  distress- 
ing symptom  has  long  been  a  subject  of  investigation.  Dr.  G.  B. 
Massey  discusses  in  a  late  contribution"  the  effects  of  four  methods 
of  treatment  of  insonniia  by  electrical  currents. 

The  first  of  these  is  the  method  of  ^\"eir  Mitchell,  a  iz.,  the 
employment  of  faradaic  currents  to  individual  groups  of  muscles, 
one  after  the  other,  excepting  those  of  the  face  and  neck,  until  the 
most  accessil)le  groups  have  been  stimulated  to  contract  seven  or 
right  times  oach.  The  vibrator  should  break  tlie  current  about 
eighty  times  per  minute,  and  medium  or  large  electrodes  should  be 
employed.  Such  an  application  is  thought  to  be  particularly  of 
service  in  poorh-noiu'islied  pati(Mits  who  suffer  from  cold  extremi- 
ties and  other  evidences  of  ini[)erfect  circulation. 

The  seccmd  metlwd  is  the  employment  of  static  insulation,  and 
the  passage  of  a  "ball-electrode"  over  the  entire  body  and  limbs, 
sufficiently  near  the  patient  to  draw  small  sparks.      In  the  expe- 
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rieuce  of  the  writer,  the  wooden  l)all  or  carbon  electrode  covered 
with  velvet  is  preferable  for  this  purpose  to  one  of  metal,  provided 
the  machhie  employed  is  one  of  large  generating  power.  The  ex- 
perience of  Dr.  Massey  coincides  with  my  own  in  the  view  that 
this  system  of  treatment  is  fully  as  refreshing  as  the  "general 
faradization  method  of  Beard  and  Rockwell,  and  it  has  the  great 
advantage  that  it  is  employed  without  the  need  of  disrobing,  and 
tlie  other  unpleasant  accessories  of  that  method. 

The  ihird  method  is  the  apphcation  of  the  anode  of  a  galvanic 
battery  to  the  occiput  and  the  cathode  to  the  back.  The  electrodes 
shoidd  be  thoroughly  saturated  in  a  solution  of  salt,  and  the  cur- 
rent gradually  increased  in  strength  during  the  sitting,  and  again 
decreased  to  a  low  pomt  at  its  termination.  Dr.  Massey  uses 
a  rheostat  for  the  purpose  of  modifying  the  current-strength, 
which  should  not  exceed  five  milliamperes.  The  seance  should 
not  exceed  ten  minutes. 

The  fourth  method,  advocated  consists  of  faradization  of  the 
occiput,  with  the  other  pole  widely  separated.  I  hardly  under- 
stand why  the  author  referred  to  s])eaks  of  the  use  of  either  pole 
in  this  connection  (he  advocates  the  positi\e)  with  special  reference 
to  its  therapeutical  action,  since  all  faradaic  currents  are  alternating. 

The  conclusions  of  this  observer  are  as  follow : — 

The  first  method  is  not  directly  hypnotic.  It  only  induces 
sleep  indirectly  because  of  the  necessity  for  an  increase  of  blood 
created  by  the  muscular  contractions.  The  determination  of  blood 
is  thus  directed  toward  the  periphery  of  the  body. 

The  second  method  is,  according  to  this  observer,  to  be  also 
cdassed  as  an  indirect  hypnotic,  and  its  action  is  attributed  by  him  to 
the  efifect  made  upon  the  peripheral  sensory  apparatus.  In  my 
experience  the  motor  contractions  which  follow  applications  of  the 
indirect  spark  are  not  to  be  ignored.  Whenever  the  metal-ball 
electrode  is  em})loyed  these  are  often  extrem(^ly  \'iolent. 

To  the  third  and  fourth  methods  the  observer  quoted 
attributes  a  decidedly  sedative  action  upon  the  brain.  He  states 
that  two  milliamperes  are  not  to  be  exceeded  as  a  rule  when  the 
third  method  is  employed.  In  the  fourth  method  he  lays  stress 
upon  the  regularity  of  the  vibrations  of  the  interrupter. 

To  the  views  expressed  by  Dr.  Massey  I  would  add  that  the 
static  induced  current  is  in  my  opinion  worthy  of  a  trial  in  place 
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of  the  fourth  method  described  by  him.  It  can  be  administered 
without  any  inconvenience  to  the  patient,  is  less  painful  than  fara- 
dization with  widely  separated  poles,  and  is  fully  as  effectual  in  my 
experience.  The  interruptions  are  absolutely  constant,  because 
they  depend  upon  the  separation  of  the  poles  of  the  machine.  The 
current  also  has  a  distinct  polarity  which  the  faradaic  current  has 
not.  I  ha\e  described  this  method  very  fully  in  my  late  brochure 
upon  static  eletricity.^" 

Treatment  of  Rectal  and  Urethral  Stricture  by  Galvanism. — 
The  success  which  has  been  attained  in  tlie  treatment  of  urethral 
stricture  by  electrolysis  has  stimulated  tlie  profession  to  a  trial  of 
this  agent  in  the  rectum.  Blackwell  reports  the  observations  of 
Whitmore,  who  lately  read  a  paper  on  this  subject  before  the  West 
London  Medico-Chirurgical  Society.  This  observer  had  admirable 
results  in  relieving  several  cases  of  rectal  stricture  which  had  been 
more  or  less  intractable  to  the  ordinary  methods  of  treatment  by 
dilatation,  particularly  so  in  one  case  where  dilatation  had  been 
carried  on  for  \.\\q  years  and  where  the  symptoms  were  alarming. 

The  treatment  of  this  case  extended  over  a  period  of  three 
months  and  resulted  in  a  radical  cure.  The  details  of  the  method 
of  procedure  were  not  stated;  but  it  is  safe  to  presume  that  the 
principles  of  treatment  by  electrolysis  can  hardly  differ  greatly 
in  their  application  w^hen  used  in  the  rectum  from  that  com- 
monly employed  in  the  urethra  and  other  musculo-membranous 
canals. 

In  the  urethra  the  difficulties  encountered  are  chiefly  (1)  that 
of  insuring  a  passage  of  the  instruments  along  the  normal  canal 
as  the  constriction  yields  to  the  influence  of  the  current,  and  (2)  the 
concentration  of  the  current  to  the  constricted  portion  of  the  canal. 
The  apparatus  devised  and  employed  by  Robert  Newman,  of  New 
York,  ibr  this  purpose  can  hardly  be  improved  upon.  Any  of 
the  ordinary  tunnelled  instruments  which  slide  over  a  whalebone 
guide  can,  however,  be  insulated  (omitting  the  extreme  point)  by 
thoroughly  shellacing  them,  and  thus  be  em])l()yod  as  an  uretliral 
electrode  for  this  purpose  in  case  of  need.  The  pole  ol'  the  battery 
not  employed  upon  the  urethra  can  be  attached  to  a  large  sponge- 
electrode  and  placed  upon  the  thigh,  perineum,  abdomen,  or  other 
adjacent  skin.  It  is  ])robably  unnecessary  to  state  the  general  prin- 
c;iple  so  often  repeated  that  when  chemical  effects  are  desired  (as  in 
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electrolysis)  galvanic  currents  are  alone  of  service.  Faradaic  or 
static  currents  are  of  no  use  for  such  operations. 

Electrical  Treat inent  of  Jaandlce  and  Torplditij  of  the  Liver. — 
There  is  little  doubt  to  my  mind  that  electrical  applications  can 
act  as  a  colagogue,  and  materially  increase  the  secretion  of  the 
liver.  It  is  with  pleasure  that  I  note  a  conhrmation  of  this  view, 
which  has  been  recognized  by  me  for  some  years.  The  two  cur- 
rents which  seem  to  exert  the  most  marked  action  upon  the  liver 
are  the  faradaic  and  the  static. 

For  some  years  past  I  have  been  in  the  habit  of  using  the 
indirect  static  spark^^  over  the  liver  for  the  relief  of  an  apparent 
lack  of  secretion  of  bile.  Blackwell^^  lately  adds  his  confirmation 
of  this  view.  He  also  cites  the  statement  of  Secretan  made  before 
the  Geneva  Medical  Society  that  the  cure  of  a  child  suffering  from 
an  intractable  form  of  catarrhal  jaundice,  which  had  resisted  all 
form  of  medicinal  aid,  had  followed  three  applications  of  faradaic 
currents  of  ten  minutes  each,  one  pole  being  in  the  rectum  and  one 
over  the  site  of  the  gall-bladder. 

Prior  to  my  employment  of  static  electricity  it  was  my  cus- 
tom to  use  this  method  of  treatment  selected  by  Secretan  very 
extensively  in  treating  patients  who  suffered  from  habitual  consti- 
pation. In  many  cases  the  passage  of  strong  faradaic  currents 
tlirough  the  different  axial  lines  of  the  liver  (recommended  highly 
by  Blackwell)  will  prove  of  equal  benefit,  provided  the  ducts  are 
not  occluded. 

Galvanic  Treatment  of  Nocturnal  Inconiinence  of  Children 
and  Relaxed  Sphincters  of  Adults. — The  beneficial  effects  of 
galvanic  applications  made  locally  in  these  distressing  conditions 
have  been  discussed  by  Steavenson  in  a  late  contribution." 

Galvanic  Treatment  of  Chroi/ic  Ulcers. — The  employment 
ol'  galvanic  currents  of  a  strength  ^•arying  from  ten  to  fifteen 
milliamperes  to  chronic  ulcerations  seems  to  have  led  to  happy 
results  in  the  experience  of  several  observers  during  the  past  year. 
Meyer,^*  of  Berlin,  reports  the  cure  of  a  badly  ulcerated  tongue 
which  had  resisted  treatment  for  nine  years.  It  required  one  hundred 
and  ninety  applications.  Blackwood^^  also  reports  the  cure  of  a 
chronic  and  intractable  ulcer  of  the  leg  by  ten  similar  applications. 

Induction  of  Premature  Labor  hf/  Electricitij  and  Electrical 
Applications  during  Labor. — This  subject  is  one  of  great  interest 
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to  the  general  pra(ttitioner.  In  a  review  of  this  subject  by 
Blackwood^''  the  results  obtained  by  AValcher,  Baird,  Bayer,  and 
liimself  are  discussed.  The  points  upon  which  the  experiences  ol' 
these  gentlemen  shed  light  arc^  (1)  that  premature  labor  may  be 
induced  by  galvanism,  but  preferably  so  by  faradism  ;  (2)  that  the 
fcEtal  head  need  not  be  excluded  from  the  direct  path  of  the 
current,  because  the  child  will  bear  all  that  the  mother  can  endure, 
and  also  probably  because  the  electrical  current  passes  around  the 
child  rather  than  through  it  by  following  the  tissues  of  the  womb, 
that  offer  a  better  path  of  conduction ;  (3)  that,  in  inducing  pre- 
mature labor  by  galvanism,  the  anode  should  be  at  the  fundus  and 
the  cathode  in  the  cervical  canal ;  (4)  that  a  normal  labor  is  greatly 
aided  by  applications  of  the  faradaic  current.  According  to  Baird, 
faradaic  applications  tend  to  modify  the  pains,  to  assist  in  dilating 
the  OS,  in  intensifying  the  uterine  contractions,  and  in  strengthening 
the  abdominal  muscles.  They  also  tend  to  shorten  the  duration  of 
labor,  to  prevent  post-partum  hemorrhages  by  insuring  firm  uterine 
contraction,  and  to  save  the  vital  forces  of  the  mother,  thus  aiding 
in  a  rapid  convalescence. 

THE    GALVANO-CAUTERY. 

Among  the  many  uses  to  which  this  admirable  form  of  cautery 
may  be  put  new  ones  are  being  reported  constantly.  Some 
original  observations  have  been  lately  made  in  this  direction : — 

Dumesnil,  of  Rouen,  and  Genzmer,  of  Halle,  have  employed 
this  agent  in  the  treatment  of  scrofidoKs  gJands  of  the  neck  with 
marked  benefit.  A  platinum  wire  is  introduced  and  then  heated 
without  any  attempt  at  anaesthesia.  The  gland  may  suppurate  or 
be  resolved  without  suppuration  after  such  a  procedure.  The  scar 
induced  is  an  insignificant  one. 

Concerning  this  step  it  may  be  pertinently  suggested  that  the 
destruction  of  all  caseous  deposits  is  a  desirable  prophylactic 
measure  in  scrofulous  subjects,  irrespective  of  the  cosmetic  effect  of 
their  removal  when  situated  about  the  head  and  neck. 

De  IlaAiland  Hall  re})orts  a  series  of  cases^^  where  the  gal- 
vano-cautery  was  em])loyed  in  the  nose  with  relief  to  hay-fever, 
asthma,  rose-cold,  and  uncontrollable  sneezing. 

Genzmer,  of  Halle,  reports  to  the  Sixteenth  Congress  of  Ger- 
man Surgeons  the  success  of  the  treatment  of  scrofulous  glands 
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and  tuberculosis  of  the  testicle  by  the  electro-cautery.  In  the  case 
of  glandular  enlargements  repeated  punctures  were  made  in  all 
directions.  This  caused  their  total  disappearance  in  a  few  weeks. 
In  tuberculosis  of  the  testicle  (live  cases)  he  was  forced  to  emplo} 
tliis  method  by  the  refusal  of  the  patients  to  submit  to  castration. 
Two  of  these  recovered  completely,  and  in  the  remaining  tliree  cases 
the  size  of  the  testicle  was  greatly  reduced. 

The  same  observer  reports  three  incmons  into  a  yoitre,  which 
was  causing  suffocation,  by  a  galvano-cautery  knife.  The  incisions 
were  three  centimetres  deep,  and  the  blade  was  left  m  the  wound 
at  each  incision  for  some  seconds.  The  result  was  very  markedly 
beneficial. 

In  the  treatment  of  Jiypertrophied  tonsils  the  galvano-cautery 
is  certainly  destined  in  my  opinion  to  supercede  the  old  method 
of  excision.  The  danger  of  hemorrhage  in  these  operations  is  not 
one  to  be  sneered  at.  Whenever  it  does  occur  (and  it  is  liable  to 
happen  sooner  or  later  with  the  most  skillful  operator)  it  is  a  most 
serious  and  alarming  accident.  The  success  obtained  by  the  em- 
plovment  of  the  electrical  cautery  in  the  treatment  of  this  condition 
is  certahdy  very  gratifying  to  all  who  have  employed  it.  Several 
punctures  or  incisions  ma)  be  made  at  one  sitting  without  pain, 
after  a  free  application  of  cocaine  to  the  part. 

STATIC    ELECTRICITY. 

Mechcmical  Devices. — An  improvement  in  the  case  of  a  static 
machine  has  lately  been  introduced  by  Queen  &  Co.,  of  Philadelphia, 
which  recalls  very  vividly  to  my  mind  some  ex])erimonts  of  my 
own  when  engaged  in  perfecting  my  improved  model  of  the  Iloltz 
inchiction  machine.  It  consists  of  a  device  for  the  heating  of 
the  air  within  the  case  for  the  purpose  of  drying  the  plates  and 
depriving  them  of  all  moisture.  The  opposite  cut  will  make  this 
device  intelligil)lc  to  the  reader. 

It  will  be  seen  that  a  metal  tube  is  attached  to  the  case  with 
both  ends  projecting  into  its  interior.  Above  the  top  of  tlu^  case, 
the  air  in  tin*  tube  may  be  heated  by  means  of  an  alcohol  lani]), 
and  the  circulation  through  the  tube  is  accelerateil  by  the  intro- 
duction of  a  fly-wheel  with  fans  whicli  revolves  in  a  drum.  This 
fly-wheel  is  rwu  by  an  electro-motor  propelled  by  four  P)unsen's 
cells  outside  ol"t]u>  case.     Its  revolution  insures  the  constant  inter- 
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change  of  hot  air  for  the  cold  air  as  it  is  propelled  over  the  heated 
portion  of  the  tube. 

Theoretically  this  is  a  most  valuable  attachment  to  a  static 
macliine;  but  I  fear  the  inventor  has  attained  little  that  I  did  not 
long  ago  abandon.  I  found  in  my  experiments  made  several 
years  since  with  a  somewhat  similar  attachment  that  the  mechani- 
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cal  difficulties  in  keeping  the  case  absolutely  air-tight  when  any 
such  attachment  was  added  to  it  were  practically  insuperable. 
The  perforations  of  the  case  rendered  necessary  for  the  metal  tube 
must  admit  of  its  expansion  and  contraction  when  subjected  to 
varying  degrees  of  temperature.  These  openings  could  not  be 
hermetically  sealed  against  the  entrance  of  air  from  the  outside 
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without  adding  greatly  to  the  cost  of  the  instrument.  I  therelbre 
came  to  the  conclusion  that  a  poor  device  was  worse  than  none, 
and  du'ected  my  energies  to  a  hermetically  sealed  case,  wliich  up  to 
this  time  has  apparently  given  periect  satisfaction.  1  insured  this 
end  by  packing  all  the  joints  of  the  wooden  case  and  all  apertures 
through  the  glass  by  means  of  felt  and  rubber.^" 

The  cut  of  my  own  model  (wliich  I  now  insert)  was  lately 
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presented  for  the  second  time  to  the  profession  by  Blackwood — 
unfortunately  without  any  recognition  of  the  many  months  of  time 
which  I  devoted  to  the  minor  details  of  its  construction.  It  is  now 
manufactured  by  Waite  &  Bartlett,  143  East  23d  Street,  New 
York  City. 

THE    PRINCIPLES   OF    STATIC   INDUCTION. 

So  little  has  been  written  concerning  statical  electricity  as  a 
therapeutical  agent  that  I  feel  justified  in  devoting  more  space  to 
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this  subject  than  1  otherwise  would.  The  profession  both  here 
and  in  Europe  are  rapidly  bccomin*^  awakened  to  the  fact  that  we 
possess  m  statical  electricity  an  invalual)le  and  too-long-neglected 
aid  in  the  treatment  of  disease. 

Any  body  when  electrified  has  the  power,  to  a  greater  or  less 
extent,  of  exerting  (even  through  an  intervening  substance,  which 
in  this  instance  consists  of  a  plate  of  glass)  a  peculiar  effect  upon 
the  electrical  state  of  another  body  closely  adjacent  to  it  in  position. 
It  tends  to  draw  from  the  opposed  body  that  variety  of  electricity 
which  it  does  not  itself  possess.  Now,  if  an  intervening  substance 
happens  to  exist  between  the  two  bodies  the  electricity  drawn 
toward  it  by  induction  may  be  deposited  upon  the  corresponding 
side  of  that  substance,  and  a  proportionate  amount  of  electricity 
of  the  opposite  variety  is  abstracted  from  the  intervening  body. 
Hence,  the  intervening  body  becomes  either  positively  or  negatively 
electrified  on  one  side,  as  the  case  may  be. 

In  the  induction  machine  the  intervening  substance  happens 
to  be  the  revolving  glass  plate,  and  the  opposed  bodies  are  the 
two  paper  collectors  and  the  two  metal  combs  of  the  machine, 
which  are  separated  by  the  revolving  plate  of  glass. 

In  all  induction  machines  the  charge  is  prcicticalhj  constant 
icJien  once  established^  provided  the  mechanism  be  perfect  and  the 
plates  kept  absolutely  dry.  Under  such  conditions  it  ought  never 
to  fail  to  produce  its  full  effects  when  the  wheels  are  set  in  revolu- 
tion.    This  is  a  great  desideratum  in  medicine. 

In  the  original  Holtz  model  only  one  stationary  and  one 
revohdng  plate  were  used.  Both  were  circular  in  shape.  The 
stationary  plate  had  openings  or  "  windows  "  cut  in  it.  Paper  col- 
lectors w^ere  glued  to  the  stationary  plate,  so  made  as  to  project 
from  it  and  to  come  in  close  contact  with  and  to  face  the  openings 
in  the  stationary  glass  plate.  The  re\oh ing  plate  was  insulated 
by  legs  of  glass,  while  the  stationary  plate  was  not.  Metal  combs 
were  used  as  terminal  attachments  to  the  inner  end  of  the  two 
poles  of  the  machine.  They  faced  the  revolving  plate  and  almost 
touched  it. 

You  will  find  all  these  mechanical  features  practically  pre- 
served in  the  improved  models  of  to-day.  The  revohing  and  sta- 
tionary plates  have  been  increased  in  number,  simply  to  augment 
the  quantity  of  electricity  generated.     The  stationary  plates  are  no 
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longer  circular ;  they  are  made  in  two  pieces,  to  allow  of  "  win- 
dows." Two  paper  collectors  are  glued  to  each  stationary  plate. 
These  terminate  in  points  which  project  into"  the  "windows"  made 
by  dividing  the  plates.  The  poles  of  the  machine  have  metal 
combs  on  one  end,  and  a  brass  ball  at  the  other.  Extra  combs 
have  been  added  to  draw  off  residual  electricity  which  accumulates 
in  excess;  but  these  are  "grounded." 

Furthermore,  the  machine  has  been  encased,  simply  to  protect 
it  from  atmospheric  changes.  Cat-skin  nibbers  have  been  added. 
They  are  of  use  only  as  a  means  of  exciting  the  plates  when  from 
any  cause  induction  shall  have  ceased.  We  call  them  the 
"chargers"  of  the  machine. 

There  have  feeen  many  mechanical  modifications  made  from 
time  to  time  of  the  original  model  which  have  not  been  here 
specified  by  me ;  but  as  they  do  not  in  any  way  affect  the  prin- 
ciple of  electrical  mduction,  they  are  not  of  importance  in  this 
connection. 

In  the  original  Holtz  machine  a  charge  was  primarily  effected 
by  rubbing  a  piece  of  ebonite  briskly  with  cat-skin  until  it  became 
liighly  charged  with  negative  electricity,  and  then  applymg  it  closely 
to  one  of  the  paper  collectors  on  the  stationary  plate  of  the  machine. 
By  the  "  law  of  induction  "  tlie  comb  opposed  to  this  paper  collec- 
tor becomes  electrically  excited  immediately.  It  at  once  deposits 
positive  eledricitij  on  the  side  of  the  revolvuig  plate  nearest  to  the 
comb,  and  takes  7ief/a(ive  dectricity  away  from  tlie  revohing  plate. 
Thus  the  revolving  plate  becomes  pomflvely  electrified  to  a  ^•ery  high 
degree  at  tliis  point. 

Kow  when  the  wheel  is  made  to  rcAolve  to  that  pohit  where  it 
meets  the  other  paper  collector  upon  the  stationary  plate,  induction 
again  takes  place.  Negative  electricity  is  deposited  (1)  by  the 
collector  on  the  opposite  side  of  the  revolving  plate  (the  side  near- 
est to  the  paper  collector)  and  (2)  by  the  metal  comb;  at  the  same 
time  positive  electricity  is  taken  from  the  adjacent  side  of  the  revolv- 
ing plate  by  the  collector,  and  also  by  the  metal  comb  from  the 
opposite  side  of  the  rcAolving  plate.  This  interchange  of  elec- 
tricities charges  the  "  positive  pole  "  of  the  machine. 

The  revolving  plate  (now  excessively  charged  with  7iegative 
electricity)  goes  on  to  the  next  paper  collector.  Here  a  similar 
exchange  of  electrical  conditions  occurs.     The  negative  electricity 
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is  taken  from  the  revolving  plate  by  both  the  paper  collector  and 
the  metal  comb,  and  positive  electricity  is  given  to  the  plate  in 
exchange  from  both  of  these  sources.  Hence  the  "  negative  pole  " 
becomes  higlily  charged. 

As  long  as  the  revolving  wheels  are  kept  in  revolution  this 
interchange  of  electricities  continues  at  each  of  the  poles.  Hence 
the  accumulation  at  each  pole  soon  becomes  Sufficiently  great  to 
allow  of  an  escape  from  pole  to  pole  in  the  form  of  a  spark,  or  into 
the  atmosphere  as  a  "  luminous  brush  "  easily  seen  in  the  dark. 

Static  Electricity  as  Compared  luith  Gahanism. — It  has  been 
computed  that  the  electro-motive  force  of  a  Holtz  induction  machine 
is  52,000  times  as  great  as  tjiat  of  a  Daniell  ceU  (or  52,000  volts). 
It  is  not  affected  by  the  velocity  of  rotation. 

The  quantity  generated  is  proportionate  to  the  velocity  of  rota- 
tion and  the  number  of  wheels  employed.  On  tliis  account  I  have 
lately  increased  the  size  of  the  drivuig-whecl,  so  as  to  insure  rapid 
revolution  of  the  plates  of  the  machine.  It  is  modified  also  by  the 
moisture  present  in  the  atmosphere. 

The  internal  resib-tance  of  the  machine  diminishes  rapidly  mth 
increased  velocity  of  rotation.  It  is  not  iniiuenced  by  atmospheric 
conditions. 

STATIC   ELECTRICITY   IN    MEDICINE. 

The  revival  of  static  electricity  (or  Franklinism)  as  a  Uiera- 
peutical  agent  from  the  oblivion  into  which  for  nearly  half  a 
century  it  had  unaccountably  sunk  has  been  occasioned  by  several 
factors.  Among  these  factors  the  following  may  be  prominently 
mentioned : — 

1.  The  awakening  of  the  profession  at  large  to  the  fact  that 
electrical  ciirrents  of  differentkindshave  distiiict  therapeutical  actioiis. 

These  are  not  to  bo  attributed  to  or  confounded  \\-ith  the 
strength  of  the  current  employed,  or  its  method  of  application. 
The  effects  of  faradization,  galvanization,  and  frankhnization  upon 
animal  structures  differ  widely  in  many  respects.  The  time  has 
come  when  an  intelligent  physician  cannot  justly  condemn  all 
forms  of  electrical  treatment  of  any  individual  case  because  he  has 
failed  to  obtain  satisfactory  results  with  one  of  the  above-mentioned 
currents  alone, — even  if  lie  has  employed  that  particular  form  of 
current  Avith  the  highest  possible  skill  and  judgment. 

This  is  an  error  into  which    many  are  unwittmgly  led.     I 
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could  report,  if  space  would  permit  me  to  do  so,  the  details  of 
several  cases  where  a  failure  to  employ  the  proper  current  has 
proved  most  disastrous  to  patients.  One  instance  of  this  char- 
acter, which  was  happily  aborted,  impressed  me  so  forcibly  at  the 
time  that  it  is  possibly  worth  narrating: — 

A  patient  who  had  accidentally  severed  the  musculo-spiral 
nerve  bv  a  pistol-bullet  was  sent  to  me  some  years  since  for  diag- 
nosis, and  to  confirm  or  reject  an  opinion  which  had  been  ex- 
pressed by  a  physician  of  prominence,  namely,  that  the  only  hope 
of  cure  lay  in  a  surgical  operation  for  the  uniting  of  the  severed 
ends  of  the  nerve  by  sutures.  This  opinion,  as  I  found,  was 
based  upon  the  fact  that  the  far  a  dale  current  had  failed  to  pro- 
duce any  movement  in  the  paralyzed  muscles;  and  that  several 
months  had  already  elapsed  since  the  accident,  during  which 
time  the  hand  was  steadily  becoming  more  and  more  deformed 
by  contracture  of  tlie  flexor  muscles  of  the  hand  and  forearm. 

My  examination  of  the  patient  showed,  however,  tliJit  a  gal- 
vanic current  produced  violent  contractions  of  the  paralyzed 
muscles  when  passed  through  the  injured  nerve^  one  pole  being 
placed  upon  the  sternum  as  a  neutral  point,  and  the  other  upon 
the  musculo-spiral  nerve;  and  the  galvanic  reactions  of  the  nerve 
and  its  muscles  furthermore  indicated  marked  "degeneration"  as 
having  developed  in  the  nerve  below  the  point  where  it  had  been 
divided.  Thus  the  question  of  the  advisability  of  an  operation 
was  decided  positively  in  the  negative.  The  nerve  had  already 
united. 

In  about  eight  months  the  injured  nerve  was  completely 
restored  by  the  use  of  the  "static  spark,"  the  contracture  had 
disappeared,  and  to-day  the  patient  can  sec  no  difference  in  the 
usefulness  of  his  hands. 

2.  The  improvements  lohich  have  been  made  in  machines  for 
the  generation  of  static  currents  for  medical  purposes  have  had 
much  to  do  with  the  revival  of  this  method  of  treatment. 

Some  of  the  cases  reported  in  the  earlier  encyclopaedias  and 
antiquated  works  on  electricity  are  fully  as  startling  as  those  now 
encountered  when  treated  with  the  improved  macliines;  but.  on 
the  other  hand,  many  failures  to  obtain  good  results  must  of 
necessity  have  occurred  in  olden  times  from  the  imperfect  ap- 
paratus   depicted    in    the    srinitifir    works    referred   to.     I  have 


'^t^MedicHi'e**^]  EI-ECTROTHERAPEUTICS.  71 

already  referred  to  some  improvements  which  have  been  made 
from  time  to  time  since  Holtz  first  devised  the  present  model 
of  an  induction  machme  (1865). 

3.  Lnproved  methods  of  administration  of  static  currents 
have  added  materially  to  the  effectiveness  of  this  agent  as  a  cure 
of  disease.  Some  of  these  methods  were  unknown  in  earher  times 
(as  far  as  my  research  goes  to  show). 

4.  It  is  now  known  that  a  considerable  quantity^  as  well  as 
length  of  spark,  is  essential  to  the  successful  use  of  a  static 
machme  in  medicine.  Many  of  the  static  machines  sold  to-day 
are  practically  worthless  save  as  a  toy,  because  they  do  not  pro- 
duce a  sufficient  quantity  of  electricity.  The  requisites  of  a  static 
machine  for  medical  purposes  will  be  touched  upon  later. 

5.  Experimentation  with  this  agent  seems  to  have  confirmed 
the  views  of  its  enthusiastic  advocates  of  the  present  day,  and  to 
support  the  accuracy  of  many  of  the  observations  reported  in  old 
scientific  works.  The  incredulity  of  the  past  is  rapidly  being  over- 
thrown in  respect  to  this  method  of  treatment;  and  the  special 
fields  in  which  it  proves  of  the  greatest  service  are  being  definitely 
mapped  out  by  those  who  are  scientifically  recording  the  results 
of  its  administration. 

For  the  past  few  years  I  have  devoted  considerable  attention 
to  the  improvement  of  the  Holtz  induction  machine.  Some  of 
the  results  of  my  experimentation  have  already  been  pubhshcd. 
The  machine  now  described  to  you  is  in  some  respects  an  improve- 
ment upon  the  one  which  I  originally  introduced  to  the  profession 
through  the  Medical  Becord  of  October  17,  1885.  I  have  modi- 
fied the  charger  originally  used  by  me,  so  that  it  now  bears  upon 
the  outer  revolving  jjlates  above  the  metal  combs,  instead  of  passing 
between  the  central  revohing  plates.  I  have  found  that  the  appli- 
cation of  cat-skin  at  this  point  on  the  outer  plates  awakens  the 
machine  into  action  (when  not  charged)  with  greater  rapidity  and 
certainty  than  at  any  other  part  of  the  machine.  Furthermore, 
there  is  no  longer  any  difficulty  in  making  the  contact  between 
the  charger  and  the  glass  when  the  wheels  are  revolving  rapidly. 

A  sligld  touch  of  the  charger  of  short  duration  upon  revolv- 
ing wheels,  repeated  at  intervals  of  a  second  or  two,  is  more 
effective  than  a  long-continued  apphcation  to  the  wheels  of  an 
induction  macliine. 
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With  tlic  old  charger  the  springing  of  the  rubbers  often 
rendered  their  insertion  between  the  revolving  plates  (which  are 
in  extremely  close  approximation)  a  matter  ol'  some  httle  annoy- 
ance at  times.  This  modiiication  in  the  charger  has  entailed  a 
slight  change  in  the  mechanism  by  which  the  rubbers  are  brought 
into  play  when  needed.  In  some  models  of  the  present  day  tlie 
charger  cannot  be  raised  from  between  the  revolving  plates.  This 
is  a  serious  defect. 

Again,  although  chloride  of  calcium  is  not  required  dui-ing 
the  cool  months  in  this  particular  machine  for  the  purpose  of 
drying  the  air  contained  within  the  case  (on  account  of  the  rubber- 
packing  between  all  the  joints  of  the  case,  which  almost  hermet- 
ically seals  it),  I  have  found  it  desirable  to  use  this  or  some  other 
means  of  artificially  drying  the  plates  during  the  summer  months^ 
because  the  air  is  then  excessively  laden  with  moisture.  To  allow 
of  the  introduction  of  a  tray  containing  chloride  of  calcium  with- 
out opening  the  doors  of  the  case,  I  have  been  forced  to  modify 
the  wood-work  of  the  machine  somewhat,  and  I  have  also  raised 
the  lower  level  of  the  stationary  glass  plates  about  two  inches.  By 
this  means  I  can  now  shde  a  tray  of  nearly  the  whole  width  of  the 
case  underneath  the  plates,  and  thus  expose  the  air  within  the 
case  to  a  large  absorbing  surface  which  deprives  it  of  moisture 
very  rapidly. 

I  hope  in  time  to  so  perfect  my  system  of  packing  the  joints 
and  the  openings  in  the  case  (entailed  by  the  parts  of  the  machine 
which  must  of  necessity  perforate  it)  as  to  make  it  absolutely 
air-tight  at  all  seasons  of  the  year.  When  this  feat  is  accomplished 
the  necessity  of  cldoride  of  calcium  or  any  artificial  dryer  within 
the  case  will  have  been  entirely  dispensed  with.  In  several 
instances  I  have  known  the  chloride  of  lime  sold  in  commerce  to 
be  placed  within  the  case  of  a  static  machine.  The  result  lias 
been  to  almost  ruin  the  metal  parts  of  the  machine.  It  took  a 
mechanic  nearly  a  week  in  one  instance  to  restore  the  effectiveness 
of  the  instrument.  Until  cabinet-makers  can  be  found  who  never 
make  mistakes,  or  a  better  material  than  highly  finished  and  shel- 
laced wood  can  be  obtained  from  which  to  construct  the  frame- 
work of  the  machine,  I  fear  this  scheme  will  never  be  perfectly 
accomplished.  It  has  been  com]iuted  tlint  fifly  coats  of  sliellac- 
varnish  are  requisite  to  prevent  the  penetration  of  gases  through 
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stone.  Practically,  liowever,  this  necessity  is  not  so  great  as  it 
might  at  hrst  seem  ;  because  during  the  summer  months  the  diffu- 
sion of  static  electricity  into  the  atmospliere  is  so  great  as  to  seri- 
ously interfere  with  a  satisfactory  application  of  this  agent  to  a 
patient  by  the  methods  known  as  "msulation,"  the  "indirect 
spark,"  and  the  "static  wind,"  in  spite  of  a  perfect  generator. 
These  methods,  as  well  as  other  forms  of  application  of  static 
electricity,  will  be  described  later. 

In  other  respects  than  those  enumerated  the  modified  Holtz 
induction  machine  introduced  to  the  profession  by  myself  some 
time  since  remains  practically  unaltered.  Its  effectiveness  seems 
to  have  been  preeminently  satisfactory  to  those  who  have  used  it, 
and  the  quantity  and  length  of  spark  which  can  be  ehcited  is  as 
nearly  an  approach  to  the  maximum  of  its  theoretical  quantity  and 
power  as  could  be  hoped  for. 

No  static  machine  can  give  off  a  spark  greaier  than  the  radivs 
of  the  revolving  plates.  I  have  frequently  produced  from  my  own 
model  a  spark  of  eleven  and  a  half  inches  from  a  wheel  of 
twelve-inch  radius.  Furthermore,  I  think  I  can  justly  claim  to 
have  so  improved  all  previous  models  built  on  the  original  Holtz 
plan  as  to  insure  a  continuance  of  the  charge  throughout .  nine 
months  of  the  year  without  recourse  to  artificial  means  ibr  dr}iiig 
the  plates.  When  properly  cared  for  and  handled  there  is  little 
necessity  even  for  a  charger  during  these  months. 

Before  I  pass  to  the  consideration  of  static  electricity  as  a 
therapeutical  agent,  it  may  be  well  for  me  to  state  that  the  cost  of 
a  static  induction  machine  with  plates  of  twenty  inches  diameter  or 
over  must  of  necessity  be  large,  although  the  cost  has  been  materially 
reduced  of  late  by  competition  and  improved  methods  of  manufacture. 

Again,  it  is  impossible  to  transport  a  static  induction  machine 
from  house  to  house  without  danger  of  breakage  and  the  employ- 
ment of  a  cartman ;  hence  it  becomes  a  part  of  a  physician's  office- 
outfit  only,  and  cannot  be  used  in  medical  practice  except  by  bring- 
ing the  patient  to  the  machine  or  gomg  to  some  expense  and  risk 
in  transporting  it. 

Finally,  a  static  machine  of  the  induction  model  requires  a 
certain  amount  of  care ;  otherwise  the  effectiveness  of  the  instru- 
ment is  liable  to  deteriorate  and  its  component  parts  to  become 
more  or  less  injured. 
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There  is  another  form  of  static  machine  (already  described 
as  the  Toepler  model)  which  has  been  sold  extensively  to  the  pro- 
fession. It  has  no  case  to  protect  it  from  the  atmosphere.  It  can 
therefore  be  more  readily  transported,  and  it  costs  much  less  to 
manufacture  than  the  induction  model ;  but,  on  the  other  hand,  it 
is  far  less  effective,  and  cannot  be  iavorably  compared  with  the 
more  expensive  machine  as  a  part  of  a  physician's  office-outfit. 
The  quantlttj  generated  by  such  a  machine  is  necessarily  small ; 
and  it  is  more  or  less  seriously  affected  by  atmospheric  changes.  In 
spite  of  the  fact  that  some  of  the  later  authorities  on  electricity 
speak  in  its  praise,  I  cannot  give  it  an  unqualified  indorsement.  It 
may  serve  the  requirements  of  scientific  institutions  admirably; 
but  it  is,  at  best,  but  a  make-shifl  for  the  neurologists.  1  think 
that  I  am  sustained  in  this  opinion  by  those  who  have  had  experi- 
ence with  the  two  models  when  provided  with  all  their  latest  im- 
provements. I  have  been  experimenting  for  some  months  to  devise 
a  cheap  static  machine  which  patients  can  use  at  their  homes,  and 
I  think  I  have  succeeded  in  producing  a  tolerably  effective  instru- 
ment ;  but  1  should  never  advise  a  physician  to  purchase  one  for 
his  own  use  if  he  could  afford  to  buy  an  improved  Holtz  mduc- 
tion  machine. 

A    STATIC    OUTFIT. 

It  is  advisable,  in  my  opinion,  to  have  not  less  than  six  re- 
volving and  three  stationary  plates.  The  revolving  plates  should 
not  be  below  twenty  inches  in  diameter.  I  prefer  one  with  twenty- 
four-inch  plates,  for  medical  pur]30ses,  oAer  those  of  less  power. 

The  attachments  which  should  be  purchased  with  such  an  in- 
strument comprise: — 

1.  An  insulated  plafform.  These  may  be  made  to  seat  one, 
two,  or  more  persons  at  a  time.  I  use  for  legs  the  heavy  glass  in- 
sulators employed  by  telegraph  companies  upon  their  poles.  They 
are  very  strong  and  cheap,  and  have  anotlier  advantage,  namely, 
that  they  can  be  screwed  up  and  down  upon  a  wooden  pin  which 
perforates  their  central  orifice.  This  admits  of  leveling  the  plat- 
form in  case  tlie  floor  of  tlie  room  has  settled. 

2.  A  set  of  electrodes.  This  item  comprises  a  large  and 
small  brass  ball,  a  metal  point,  a  wooden  point,  a  roller  of  metal 
and   of  wood,  an   umbrella-electrode,  some  sponge-covered   elec- 


lnJi!*c«onMacWne.]  ELECTRO-THERAPEUTICS.  75 

trodes,  a  pistol-electrode,  and  a  ring  to  hold  the  chain  away  from 
the  patient  during  the  applications.  The  handles  should  be  long, 
and  made  of  hard  rubber  or  of  glass. 

3.  A  set  of  brass  chains  of  varying  lengths. 

4.  A  set  of  hooJcs  for  attachment  to  the  ends  of  the  chams. 

5.  A  set  of  heavy  insulated  rheophores  of  varying  lengths. 

6.  Three  pairs  of  Leifden-jars  of  different  sizes.  I  use  those 
of  3-inch,  IJ-inch,  and  1-mch  diameter,  respectively. 

7.  A  wooden  chair  or  stool  which  fits  the  insulated  platform. 

8.  A  connecting  brass  rod,  for  use  when  the  Leyden-jars  are 
employed. 

9.  Some  pieces  of  cat-skin. 

10.  Several  bottles  of  well-selected  chloride  of  calcium. 

THE   CARE    OF    AN    INDUCTION    MACHINE. 

A  few  suggestions  of  practical  value  may  be  made  upon  this 
subject. 

It  is  advisable,  in  the  first  place,  that  an  mduction  machine 
should  be  placed  in  a  perfectly  dry  room,  loell  lighted  by  the  direct 
rays  of  the  sun  ;  and,  when  possible,  in  close  proximity  to  a 
window  which  shall  allow  the  sun's  rays  to  fall  directly  upon  the 
glass  plates  of  the  instrument.  By  this  step  we  obviate  dampness, 
and  thus  insure  the  greatest  efiectiveness  of  the  machine.  I  have 
my  own  in  a  bay-window  where  the  afternoon's  sun  has  free  access 
to  it. 

In  the  second  place,  the  metal  parts  of  the  machine  and  the 
metal  electrodes  should  be  rubbed  brisJdy  every  morning  with  dry 
chamois-skin  or  silk.  Accumulated  moisture  on  the  poles  or  elec- 
trodes is  a  serious  drawback  to  successful  static  applications. 

In  the  third  place,  although  the  rnetal  jmrts  of  the  machine 
are  shellaced  when  made,  they  are  apt  after  a  lapse  of  time  to  re- 
quire re-polishing  with  emery-paper,  powdered  emery,  or  rotten- 
stone.  A  light  coat  of  shellac-vaniish  should  be  given  these  parts 
after  their  brightness  has  been  restored,  and  all  grease  or  moisture 
thoroughly  removed  from  them. 

Again,  it  becomes  necessary  at  intervals  to  oil  the  bearing^ 
of  the  wheel-axle  and  the  plate's  axle ;  also  to  occasionally  tighten 
the  leather  belt.  Thumb-screws  beneath  the  driving-wlicel  post 
are  provided  for  this  purpose  in  my  model.     It  is  also  well  to  re- 
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shellac  the  case  if  it  becomes  •  blistered  by  the  sun.  The  latter 
step  tends  to  exclude  the  entrance  of  moisture  witliin  the  case 
through  the  pores  of  the  wood. 

During  the  summer  months /re-s/i  cJiloride  of  calcium  should 
he  constantly  kept  within  the  case.  It  should  be  renewed  when- 
ever sufficient  fluid  appears  in  the  tray  to  become  evident  to  the 
eye.  Unless  the  case  is  packed  with  rubber,  this  method  of  arti- 
ficially drying  the  air  must  be  employed  at  all  seasons  of  the  year. 
A  few  drops  of  petroleum  on  the  floor  of  the  case  help  to  prevent 
the  accumidation  of  atmospheric  moisture  upon  the  plates. 

Occasionally  the  best  machine  will  lose  its  charge.  Should 
it  do  so,  you  will  probably  find  that  one  of  the  following  causes 
has  led  to  this  result : — 

1.  The  servant  or  some  inquisitive  person  may  have  turned 
the  revolving  j^lates  in  the  wrong  direction  ;  this  causes  the  accumu- 
lators to  lose  their  electrical  state,  and  thus  to  arrest  "  induction  " 
through  the  glass  plates. 

2.  Atmospheric  moisture  may  have  entered  the  case  and  been 
deposited  upon  the  plates.  In  all  models  that  I  know  of  but  my 
own  this  occurrence  must  of  necessity  be  very  frequent,  as  no  safe- 
guards exist  to  prevent  it. 

3.  The  instrument  may  have  been  left,  after  an  appHcation 
to  a  patient,  with  both  the  poles  "  grounded "  by  means  of  the 
chains  dangling  from  them  and  resting  upon  the  floor.  This  over- 
sight may  not  prove  serious  in  dry,  cold  weather;  but  it  is  never 
advisable  to  leave  the  chains  attached  to  the  poles  when  the 
instrument  is  not  in  use. 

4.  The  })lates  may  have  loosened  from  the  axle,  and  in 
consequence  some  may  fail  to  revolve  properly.  To  ob\date  this 
occurrence  double  nuts  should  be  used  on  the  plate-axle. 

5.  The  combs  may  have  become  displaced  so  as  to  touch 
the  glass  or  to  bear  an  improper  relation  to  the  paper  collectors. 

6.  The  case  may  be  too  small  for  the  plates,  and  thus  allow 
of  escape  of  the  electricity  to  the  ground.  This  will  be  very 
apparent  to  the  eye  when  tested  in  darkness. 

THE   CHARGING   OF    A   MACHINE. 

It  is  well  to  know  what  steps  are  necessary  to  start  a  static 
induction  machine  in  case  it  loses  its  charge.     I  have  seen  a  few 
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instances  where  the  owner  of  such  an  instrument  has  worked  him- 
self into  a  heat  of  passion  as  well  as  of  body  by  fruitless  attempts  to 
obtain  a  spark,  while  a  patient  calmly  waited  with  expectancy  for 
the  successful  termination  of  liis  feat.  Some  oi'  you  may  have  had 
such  an  experience.  I  suggest  therefore  that  you  follow  the 
directions  given  with  some  regard  to  their  details : 

1.  See  that  the  plates  and  charger  are  dry.  If  not,  you  can 
easily  render  them  so  by  exposing  the  machine  to  strong  sunlight, 
and  by  putting  an  abundance  of  chloride  of  calcium  in  trays  at  the 
bottom  of  the  case.  Tliis  may  require  some  hoiu's  of  delay.  Al- 
ways open  the  door  of  the  case  if  the  sun's  heat  be  used,  and 
close  tJiem  tightly  (by  means  of  the  milled-screws  which  perforate 
the  door)  as  soon  as  the  machine  regains  its  charge. 

If  vou  cannot  spare  the  time  for  these  procedures  a  large 
alcohol-lamp  may  be  lighted  within  the  case.  The  air  may  thus  be 
heated  sufticieiitly  to  temporarily  render  the  machine  useiul.  I  am 
aware  that  I  have  been  criticised  (in  a  carping  spirit)  for  oifering  this 
suggestion  in  print ;  but,  as  a  temporary  expedient,  it  oftentimes 
proves  a  valual)le  aid  in  rapidly  regaining  a  lost  charge  and  render- 
mg  an  induction  machine  efficient. 

I  have  frequently  known  the  nozzle  of  a  hot-air  furnace  (such 
as  is  used  in  gi\ing  a  hot-air  bath  to  a  patient  beneatli  the  bed- 
clothes) to  be  directed  into  the  case  of  an  induction  machine  tor 
the  purpose  of  dryhig  the  plates  when'  very  damp.  At  one  time  I 
tried  to  build  a  machine  with  a  tube  passing  through  the  case  by 
means  of  which  the  air  in  the  case  might  be  heated  indirectly  with- 
out opening  the  door;  but  I  found  it  impracticable,  for  many 
reasons. 

2.  After  you  have  got  the  plates  thoroughly  dry,  start  them 
in  rapid  revolution  by  turning  the  driving-wheel /?'o;/j  left  to  right 
as  you  stand  facing  it.  Now  apply  the  chargers  lightly  near  to 
the  edge  of  the  rewiring  wheels  for  a  second  or  two,  and  then  sweep 
them  across  their  face  at  intervals  of  a  few  seconds  until  the 
machine  starts.  The  poles  sliould  be  approximated  to  >vithin  one 
half-inch,  and  the  chains  should  not  be  connected  with  tlie  poles. 

3.  If  the  machine  fails  to  start  in  spite  of  these  directions, 
you  can  then  taJce  apiece  of  cat-skin  and  icarm  it  thoroughly  over 
a  gas-jet.  Then  set  the  wheels  in  rapid  revolution  and  apply  the 
warmed  cat-skin  as  a  rubber  (to  the  plate  with  the  buttons  on  it)  as 
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close  above  the  metal  comb  as  it  is  possible  to  hold  it.     This  seldom 
if  ever  fails ;  but  it  requires  the  opening  of  the  door  of  the  case. 

4.  Be  sure  that  the  jjoles  are  tvell  dried  with  chamois-skin 
before  the  machine  is  put  in  action ;  also  that  the  poles  are  closel)- 
approximated,  but  not  in  contact. 

METHODS   OF    APPLICATION    OF   STATIC   ELECTRICITY. 

Static  electricity  can  be  applied  in  several  ways  to  a  patient. 
Each  of  these  methods  has  some  therapeutic  effects  which  are  pecu- 
liarly its  own.  Moreo^  er,  the  sensations  experienced  by  the  patient 
during  the  application  are  greatly  mochfied  by  the  method  employed. 
For  these  reasons  it  isnec-essary  to  go  into  greater  detail  respecting  the 
managemcnit  of  a  static  machuie  than  that  of  any  other  electrical 
apparatus  hi  medicine  with  which  I   am  lamiliar. 

We  can  apply  the  static  current  to  a  patient  in  the  following- 
ways  : — 

1.  By  the  '-''indirect  sparh.^'' 

2.  By  the  "  direct  sparhy 

3.  By  tlie  "  Lej/den-jar  sparl''"  or  "  stcUic  shock.*' 

4.  By  '■  st((tic  insidation.*' 

5.  By  the  "  static  hreeze.''^ 

6.  By  the  "  static  induced  current." 

The  Lidirect  /Spark. — To  administer  static  electricity  by  this 
method  the  patient  is  first  placed  upon  the  insulated  platform,  and 
sufhciently  remo\ed  from  all  surrounding  objects  to  prevent  the 
escape  of  tlu;  charge  from  the  patient  to  them.  The  machine  is 
then  connected  with  the  patient  by  a  cham,  which  is  either  held 
or  simply  attached  to  the  stool  on  which  the  patient  sits.  The 
chain  must  be  sufficiently  eknated  from  the  floor  to  prevent 
"  grounding "  of  the  current.  It  may  be  attached  to  either  the 
positive  or  negative  pole  of  the  machine,  according  as  the  operator 
may  desire  positive  or  negative  insulation.  A  chain  is  then 
attached  to  the  other  pole  of  the  machhie,  and  is  "grounded." 
This  can  best  be  effected  by  attaching  it  to  the  gas-fixture  or  a 
faucet  attached  to  a  constant  water-supply.  If  this  is  not  con- 
venient the  chain  may  be  thro\Nni  upon  the  floor,  when  not  car- 
peted, in  case  the  generating  power  of  the  machine  is  ample. 

The  jwles  of  the  machine  are  now  widely  separated  and  the 
wheels  put  in  rapid  motion.     You  will  notice  that  the  hair  of  the 
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patient  immediately  rises ;  and  in  a  dim  light  or  total  darkness 
3^ou  should  perceive  a  peculiar  purplish  light  escapmg  from  the 
tips  of  the  finger-nails,  the  hair,  and  other  parts  of  the  body  which 
are  more  or  less  pointed.  The  rapidity  of  this  escape  is  influenced 
(1)  by  the  extent  of  the  charge,  (2)  by  the  proximity  of  a  part  to 
some  surrounding  object,  and  (3)  by  the  condition  of  the  atmos- 
phere, as  regards  its  moisture.  As  the  patient  moves  his  finger- 
tips near  the  door-casing  or  some  article  of  furniture  not  insulated 
some  of  you  may  be  able  to  perceive  this  escape  of  electricity,  even 
in  this  strong  light. 

Now  we  have  a  condition  which   is  known  as  "static  insula- 
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tion."     If  the  machine  is  a  powerM  one  it  may  be  carried  to  a 
high  point. 

The  final  step  consists  m  presenting  to  the  part  which  you 
wish  to  influence  a  brass  ball  on  the  end  of  an  insulated  handle. 
An  electrode  is  connected  with  a -gas-pipe  by  means  of  a  brass 
chain.  A  water-pipe  makes  an  equally  good  connection.  When 
this  ball  reaches  a  certain  degree  of  proximity  to  the  patient 
you  will  notice  that  a  discharge  of  the  accumulated  electricity 
occurs  in  the  form  of  a  "spark."  The  length  of  the  spark 
elicited  depends  on  the  power  of  the  machine,  the  dryness  of  the 
atmosphere,  and  the  perfection  of  the  insulation  of  the  patient.     I 
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frequently  have  drawn  a  spark  of  eiglit  inches  by  tliis  method. 
This  is  known  as  the  "indirect"  spark,  because  the  electricity 
takes  an  indirect  course  (through  the  earth)  to  form  a  circuit.  It 
leaps  from  tlie  patient  and  escapes  to  the  earth  down  the  gas-pipe 
or  whatever  groundmg  the  electrode  may  chance  to  have. 

The  length  of  the  "  indirect "  spark  is  directly  proportionate 
to  the  (jenerating  pawer  of  tJie  machine, — supposing,  of  course,  that 
all  other  factors  in  the  application  are  equal  (such  as  the  humidity 
of  the  atmosphere,  the  completeness  of  insulation,  etc.). 

The  volume  of  the  spark  is  modified  by  the  size  of  the  brass 
ball  on  the  end  of  the  electrode.  A  large  ball  will  produce  a 
heavier  spark  than  a  small  one. 

The  therapeutical  effects  of  this  method  of  application  will 
be  discussed  later.  I  would  call  attention,  howcner,  to  the  violent 
muscular  contractions  which  occur  with  each  spark. 

Tliis  m(!thod  is  somewhat  painfid.  The  wdthdraAval  of  a  spark 
leaves  a  "weal"  or  lump,  which  somewhat  resembles  a  recent 
mosquito-bite.  Tliey  almost  entirely  disappear  when  friction  is 
employed  after  the  application;  hence  it  is  my  custom  to  rub  the 
part  with  my  handkerchief,  if  exposed  (the  face  or  hands,  for 
exam|)le),  after  the  application. 

I  would  caution  tlie  reader,  in  passing,  against  giving  static 
sparks  (l)y  any  of  the  three  specified  methods)  to  a  patient  on  his 
first  visit.  You  are  apt  to  frighten  a  patient,  unless  he  is  wtII 
prepared  for  it.  Agam,  ])atients  grow  tolerant  of  this  method  of 
treatment  after  a  while;  hence  you  can  gradually  increase  the 
volume  and  lengtli  of  spark  at  successive  sittings  without  endan- 
gering the  patient's  confidence  in  you  or  creating  alarm.  You  can 
regulate  the  length  oi'  the  spark  by  the  speed  of  revolution  of  the 
plates  of  the  machine. 

For  some  hours  after  such  an  a]i])lication  the  patient  icels  a 
sense  of  heat  at  the  spot  where  the  spark  occurred.  This  is  not 
at  all  unpleasant  to  many.  -Some  patients  even  speak  of  it  as 
agreeable. 

By  using  a  v)ooden  ball  in  place  of  a  brass  one  a  number  of 
very  fine  sparks  are  simultaneously  elicited,  giving  to  the  patient 
a  feehng  aptly  compared  to  a  "shower  of  sand."  Tliis  electrode 
is  admirabh-  adapted  for  use  about  the  eye  or  the  face,  although 
this  is  not  the  limit  of  its  usefulness. 
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Finally,  it  is  not  essential  to  this  form  of  application  that  the 
clothing  be  removed;  as  the  finest  silk  or  woolen  fabric  is  not 
injured  by  it.  This  is  a  great  point  in  favor  of  static  application, 
especially  in  the  treatment  of  females. 

It  is  customary  to  use  a  second  electrode  with  a  ring  of 
braids  attached  to  the  insulated  handle,  through  which  the  chain 
is  passed  before  it  is  attached  to  the  ball-electrode.  This  is  to 
keep  the  chain  away  from  the  patient  so  that  sparks  will  not  be 
caused  at  points  where  you  do  not  desire  them  to  occur.  A  little 
practice  will  enable  you  to  handle  both  with  one  hand,  while  you 
turn  the  wheels  of  the  machine  with  the  other.     Sometimes  it  may 
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be  necessary  to  have  the  patient  stand  rather  than  sit  upon  the 
insulated  platform  while  these  applications  are  being  made. 

Let  us  pass  now  to  the  second  metliod  eniniciatcd. 

Tlie  Direct  Spark. — By  this  method  the  circuit  between  the 
poles  of  the  machine  includes  the  patient  only.  He  sits  on  the 
insulated  platform,  which  is  connected  with  one  pole  of  the  machine ; 
or  one  pole  may  be  directly  attached  to  some  particular  extremity 
of  the  patient,  when  the  effects  of  the  current  are  to  be  concen- 
trated as  much  as  possible  upon  that  member.  The  electrode  is 
attached  to  a  chain,  which  is  fastened  to  the  other  pole  of  the 
macliine.     The  length  of  spark  to  be  administered  is  regulated  by 
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the  extent  of  separatum  of  the  poles  of  the  machine  and  the  speed  qI' 
revolution  of  the  plates.  The  farther  apart  the  poles,  the  longer 
and  more  severe  is  the  spark. 

The  rini>-electrode  is  employed  (as  in  the  former  method)  to  pro- 
tect the  patient  Irom  an  accidental  contact  with  the  cham  attached 
to  the  electrode. 

In  neither  this  nor  the  method  previously  described  are 
Leyden-jars  employed. 

I  question  personally  whether  the  selection  of  the  poles  for 
the  attachment  of  the  electrode  has  much  if  any  influence  over 
the  therapeutical  action  of  the  "duect"  spark.     If  it  has  I  have 
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not  as  yet  clearly  formulated  in  my  own  mind  any  deduction 
respecting  this  point. 

Static  ShocJc,  or  the  Leyden-jar  Spark. — This  method  of 
application  is  accomplished  by  first  attaching  a  pair  of  Leyden-jars 
to  the  poles  of  the  machine,  and  co7inecting  their  outer  coveHng  of 
tin-foil  hy  a  brass  rod. 

The  poles  of  the  machine  are  then  brought  into  close  approxi- 
mation ;  because  the  strength  of  the  shock  is  modified  (1)  by  the 
size  of  the  jars  and  (2)  by  the  separation  of  the  poles. 

As  this  method  is  at  best  a  very  severe  form  of  application, 
it  is  well  to  begin  with  very  small  jars,  and  to  place  the  poles  as 
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nearly  in  contact  as  possible  (without  actually  touching  each  other). 
They  can  then  be  separated  at  will  as  the  exigencies  of  the  case 
seem  to  demand. 

The  chains  are  arranged  m  a  similar  manner  to  that  described 
in  tlie  preceding  method  (direct-spark  application). 

Tliis  method  is  best  apphed  to  the  bare  skin.  The  polarity 
of  the  electrode  is  not  to  my  mmd  a  matter  of  much  consequence. 

I  advise  the  reader  to  handle  this  form  of  treatment  with 
extreme  caution.  I  have  several  times  accidentally  received  a 
moderate  static  shock,  and  I  can  a^ure  liim  it  is  not  associated 
with  pleasurable  sensations. 


--L 
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Static  Insulation. — This  method  has  already  been  described 
in  connection  with  the  administration  of  the  "indirect  spark."  It 
is  perhaps  the  most  agreeable  of  all  methods  of  static  treatment. 
The  patient  is  simply  charged  for  a  variable  space  of  time  (three 
to  twenty  minutes)  with  either  positive  or  negative  electricity. 
The  pole  of  the  machine  is  attached  to  the  insulated  platform  on 
which  the  patient  sits  or  stands.  The  other  pole  is  "grounded" 
by  a  brass  chain  running  to  the  floor,  a  water-pipe,  or  a  gas- 
fixture. 

The  poles  of  the  machine  are  as  widely  separated  as  possible 
before  the  wheels  are  set  in  revolution. 
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No  pain  is  experienced.  The  hair  becomes  erect  unless  very 
much  oiled.  The  patient  experiences  a  peculiar  "  tingling  sensa- 
tion," with  a  tendency  toward  perspiration,  if  the  administration 
is  long  continued.  11'  yon  approach  the  patient  too  closely  a  spark 
is  elicited  at  the  nearest  point.     This  should  be  avoided,  if  possible. 

Its  therapeutical  effects  will  be  discussed  later. 

TJie  Static  Breeze. — This  method  of  administration  of  static 
electricity  consists  in  the  withdrawal  of  a  static  charge  from  a 
patient  by  means  of  an  electrode  of  metal  or  ivoocl,  which  is  pointed. 

If  the  breeze  be  indirectly  induced,  this  electrode  is  grounded 
by  a  chain  attached  to  a  gas-pipe,  a  water-faucet,  or  placed  in  con- 
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tact  with  a  wood  floor  when  the  other  connections  are  not  easily 
accessible.  The  patient  is  first  insulated  (in  order  to  retain  a 
charge),  and  is  then  connected  with  one  of  the  poles  of  the  ma- 
chine by  means  of  a  chain,  which  he  either  holds  or  flistens  to  the 
platform  upon  which  he  sits.     The  electrode  is  then  employed. 

When  the  breeze  is  directly  induced,  the  insulated  stool  is 
connected  witli  one  p»lo  of  the  machine,  and  the  electrode  witli 
the  other  pole. 

If  the  electrode  be  a  metal  one^  the  electricity  is  drawn 
rapidly  from  the  patient  at  the  point  which  is  nearest  to  the  elec- 
trode, and  a  sensation  resembling  that  of  a  breeze  is  experienced 
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at  the  spot  where  the  electricity  escapes.  Single  or  multiple  points 
may  be  employed  on  the  electrode. 

In  either  of  these  metliods,  when  the  electrode  is  composed 
of  tcooci,  the  sensation  is  modified  to  a  certain  extent  by  the  poor 
conducti\dty  of  the  wooden  point.  Most  patients  compare  the 
effect  of  such  an  application  to  a  "  shower  of  sand  "  concentrated 
upon  the  point  of  withdrawal  of  the  charge. 

When  this  method  is  employed  about  the  eye,  the  wooden 
ball  or  wooden  point  is  usually  preferable  to  one  of  metal. 

When  application  to  the  head  and  scalp  are  deemed  requisite, 
a  metal  cap  studded  with  points  is  liung  over  the  head  of  the  pa- 
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tient  by  a  chain,  which  is  grounded  (see  <nt  on  following  page). 
This  cap  is  known  as  the  "umbrella  electrode."  It  should  not 
touch  the  patient's  head  or  hair  when  he  is  placed  beneath  it 
upon  the  insulated  })latform.  The  numerous  points  of  the  elec- 
trode draw  off  the  electricity  through  the  hair  and  scalp,  which 
passes  from  the  machine  to  the  patient  and  produces  a  sensation 
which  is  particularly  pleasant.  A  "  strong  wind  "  is  felt  permeating 
the  hair  and  encircling  the  head. 

Static  Induced  Current. — To  convert  a  static  machine  intf) 
what  to  all  practical  purposes  may  be  considered  a  "faradaic" 
instrument,  some  slight  modifications  only  are  required. 
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The  discoTery  of  this  method  may  justly  be  attributed  to  the 
inrestigations  of  W.  J.  Morton,  of  New  York;  although  Matteucci 
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first  devised  an  instriunent  which  gave  shocks  by  induction  simul- 
taneously with  the  discharge  of  a  Leyden-jar  (see  Figure  795  of 
Ganot's  work  on  Physics,  by  Atkinson). 


The  Static  Induced  Current. 


To  produce  this  form  of  ctirrent  it  is  necessary  to  first  ha7iff 
a  pair  of  Leydeiv-jara  upon  the  arms  of  the  machine.     The  size  of 


of  static  Klectrlclty.    J  ELECTRO-THERAPEUTICS.  87 

the  jars  employed  modifies  the  strength  of  the  current.  Hence  it  is 
necessary  to  have  jars  of  different  sizes  as  a  part  of  a  static  outfit. 
You  now  attach  the  chains — or  by  preference  insulated  wires  which 
serve  to  connect  the  machine  with  the  patient — upon  the  hooJcs  that 
rest  upon  the  outer  coating  of  the  Jars.  Finally,  you  attach  to  the 
other  end  of  each  rheophore  an  electrode  for  use  upon  the  body  of 
the  patient.  The  electrodes  may  be  of  metal  without  any  cover- 
ing, or  ordinar)^  sponge-covered  electrodes  may  be  employed,  care 
being  taken  that  the  insulating  handles  are  somewhat  longer  than 
usual. 

Before  the  machine  is  set  in  motion  its  poles  should  be  ap- 
proximated closely.  This  step  is  important ;  because  the  separa- 
tion of  the  poles  intensifies  the  current,  as  long  as  a  spark  will  pass 
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betv\^een  them.     There  are  two  factors,  therefore,  in  determining 
the  strength  of  the  static-induced  current : — 

1.  The  size  of  the  jars. 

2.  The  extent  of  separation  of  the  poles. 

Dr.  Morton  has  de^dsed  an  ingenious  electrode  which  allows 
of  an  apphcation  of  this  form  of  current  to  a  patient  without  dis- 
turbing the  poles  of  the  machine  ;  but  it  is  not  an  essential  part  of 
a  static  outfit,  because  an  inteiTuption  of  the  current  can  be  accom- 
pHshed  without  it. 

This  electrode  represents  a  simple  mechanical  means  of  put- 
tmg  into  practice  the  method  discovered  by  him  in  1880,  of  con- 
verting the  static  electric  charge  into  djammic  electricity  or  current. 
Electric  nerve-and-muscle  reactions  had  previously  been  obtained 
by  means  of  the  interrupted  galvanic  and  the  faradaic  currents. 
It  had  also  been  noticeable  that  the  "spark"  discharged  on  a  nerve 
motor-point,  or  over  a  muscle  produced  the  characteristic  reactions. 
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But  the  spark  was  painful,  and  difficult  to  direct  accurately,  par- 
ticularly about  the  face  and  head.  To  avoid  these  objections  Dr. 
Morton  arranged  tliis  electrode,  by  means  of  which  the  disruptive 
discharge  or  spark  of  static  electricity  takes  place  between  two 
brass  balls,  one  of  which  is  in  relation  with  the  ''groimd,"  while  the 
other  is  connected  to  an  ordinary  moist-sponge  electrode.  This  in 
turn  is  applied  at  the  point  desired  of  the  patient  charged  on  the 
insulated  platform. 

As  a  result,  for  every  static  discharge  occurring  between  the 
two  brass  balls  there  is  a  dynamic  discharge  or  current  at  the  point 
where  the  sponge  is  apphed,  and  nerves  and  muscles  may  be  stimu- 
lated, or  rather  "irritated,"  exactly  as  by  the  ordinary  interruptions 
of  battery  currents,  direct  or  induced. 

This  electrode  is  another  means  of  converting  static  into 
dynamic  electricity,  based  upon  the  principle  described  under  the 
name  of  "  static  induced  current  "  by  Dr.  Morton. 

This  "  static  induced  current,"  as  has  been  already  stated,  was 
obtained  by  attacliing  ordinary  sponge  electrodes  by  their  connect- 
ing rods  to  the  outer  layer  of  tin-foil  on  the  Lcyden-jars.  The 
patient  in  other  words  replaced  the  usual  connecting,  rod  between 
these  coatings.  On  putting  the  machine  in  motion  and  causing  a 
spark  between  the  poles,  a  "  current "  was  felt  by  the  patient,  no 
insulation  of  course  being  required.  The  advantage  of  tliis  method 
is  that  the  ordinary  Holtz  machine  may  when  required  be  called 
upon  to  perform  the  work  of  an  ordinary  faradaic  or  induction 
machine. 

The  greatest  event  after  its  discover}-,  in  the  history  of  medi- 
cal statical  electrization  or  Franklinism,  was  the  invention  of  the 
Holtz  or  induction  machine,  in  1865.  Next  in  importance,  per- 
haps, is  the  methoddiscoveredand  put  hito  piacticeby  Dr.  Morton, 
in  1880,  of  converthig  the  static  discharge  into  a  dynamic  dis- 
charge or  current ;  and  the  electrode  represented  in  the  above  cuit 
is  the  only  novel  electrode  of  any  importance  not  bequeathed  to  us 
by  the  medical  electricians  previous  to  1880. 

The  difference  between  the  "•  static  induced  cun*ent "  and  the 
fliradaic  current  is  this :  The  former  has  a  fixed  polarity  and 
directioii,  and  yreater  electro-motive  force.  It  is  far  less  painful 
also  than  is  the  faradaic  current  when  the  electrodes  are  widely 
separat(^d. 
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STATIC  electricity:  its  special  indications  and  uses. 

In  a  recent  monograph  on  static  electricity^^  I  have  endeavored 
to  present  all  that  is  at  present  known  relative  to  this  form  of  elec- 
trical treatment  of  diseased  conditions,  and  to  afford  practical 
hints  respecting  the  various  methods  of  its  application,  and  the 
selection  and  care  of  the  apparatus  for  generating  it.  I  may  be 
pardoned  therefore  if  I  summarize  the  main  deductions  which  to 
my  mind  are  apphcable  to  static  therapeutics. 

It  is  extremely  difficult  to  formulate  general  deductions 
respecting  any  therapeutical  agent.  Such  attempts  necessarily 
tend  to  evoke  criticism,  because  exceptions  to  every  general  state- 
ment may  be  brought  forward  as  evidences  of  their  unrehability. 
I  am,  however,  inclined  to  offer  the  following  general  deductions 
respectmg  static  electrical  apphcations  for  the  benefit  of  the  reader ; 
wdth  the  proviso  that  they  may  not  apply  to  every  case,  and  that 
they  be  not  construed  too  literally: — 

1.  My  experience  has  not  confirmed  the  view  (heretofore 
advanced  by  some  authors)  that  the  positive  pole  of  a  static 
machine  has  a  "tonic"  and  the  negative  pole  a  "depressant" 
action. 

I  have  found  after  repeated  experimentation  that  either  pole 
seems  to  answer  equally  well  upon  most  patients.  I  commonly 
employ  in  my  office  the  positive  pole,  however,  because  it  happens 
to  be  the  most  conveniently  connected  vvith  the  patient. 

2.  As  a  curative  agent  I  regard  static  electricity  as  of  great 
value. 

While  galvanism  must  always  hold  a  preeminent  place  in 
electrical  therapeutics,  because  of  the  chemical  effects  so  obtained, 
there  are  certain  diseased  conditions  in  which  sUitic  electricity  is 
unquestionably  superior  to  faradism  and  galvanism. 

3.  It  has  been  shown  that  the  static  induced  current  fulfills 
all  the  known  indications  of  faradism. 

It  has  moreover  two  great  advantages  over  the  faradaic  instru- 
ment, namely,  that  a  constant  polarity  is  obtained  and  a  much 
greater  electro-motive  force.  It  is  also  less  painful  than  the  faradaic 
current. 

4.  Static  electricity  possesses  a  decided  advantage  in  some 
cases  where  faradization  or  galvanization  have  cither  given  ncga- 
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tive  results  or  have  apparently  lost  their  remedial  power  after  their 
use  has  been  too  long  contmued. 

It  is  a  common  expedient  with  medical  electricians  to  shift 
from  one  form  of  current  to  another  from  time  to  time  whenever 
the  progress  of  the  case  seems  unsatisfactory.  Under  such  cir- 
cumstances Franklinism  forms  another  link  to  the  chain;  and 
greatly  aids  us  when  faradism  and  galvanism  have  both  proven 
inefficient. 

5.  I  have  found  heavy  static  sparks  to  surpass  any  other  form 
of  electrical  application  for  the  relief  of  contractured  muscles. 

The  sparks  are  withdrawn  from  the  part  so  affected  in  rapid 
succession  for  about  five  minutes. 

Post-paralytic  contracture,  old  deformities  from  pretematurally 
shortened  muscles,  and  the  various  forms  of  obstinated  and  pro- 
tracted tonic  muscular  spasm  often  yield  hke  magic  to  the  influence 
of  heavy  sparks. 

6.  It  is  well  known  that  certain  forms  of  pain  often  disap- 
pear at  once  after  static  apphcations. 

The  most  marked  tj'pe  of  pain  so  relieved  is  the  so-called 
"  rheumatic  muscular  pain,"  or  that  observed  in  genuine  musculai 
rheumatism.  I  have  seen  many  such  cases  where  one  apphcation 
of  heavy  sparks  to  the  seat  of  pain  for  a  few  minutes  has  caused 
permanent  relief. 

Again,  neuralgias  of  a  distressing  kind  are  often  dissipated 
after  a  few  applications  of  heavy  indirect  static  sparks  for  from 
five  to  ten  minutes  at  a  sitting. 

Finalh ,  I  know  of  no  other  agent  which  exerts  so  marked  an 
effect  of  a  happy  kind  upon  the  "lightening  pain"  observed  in 
locomotor  ataxia,  as  does  the  heavy  static  sparks. 

7.  Tlie  application  of  tlie  S])ark,  both  by  the  direct  and 
indirect  methods,  excites  powerful  muscidar  contractions. 

This  effect  is  often  desired  in  the  treatment  of  hemiplegia  and 
other  forms  of  motor  paralysis. 

Some  authors  recommend  the  employment  of  "  static  shock  " 
for  cases  of  paralysis  of  long  standing ;  but  personally  I  am  in- 
clined to  regard  this  form  of  application  as  too  severe  for  most 
patients. 

I  have  often  obtained  a  complete  restoration  of  muscular 
power   in   special    nerve-trunks  by  static  sparks  alone  after  the 
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"  reaction  of  degeneration  "  was  fully  developed  and  all  faradaic 
excitability  had  ceased. 

8.  Cases  which  exhibit  a  marked  impairment  of  sensation 
(whether  of  touch,  pain,  or  temperature)  are  generally  improved 
in  my  experience  by  the  use  of  static  sparks  over  the  anaesthetic 
area  more  rapidly  than  by  the  faradaic  or  galvanic  cuiTents. 

I  have  encountered  several  very  striking  cases  which  illustrate 
this  point  admirably,  but  a  lack  of  space  precludes  the  insertion  oi' 
their  histories. 

9.  Remarkable  effects  •f  static  sparks  upon  that  Ibim  of  bald- 
ness known  as  the  so-called  "  ivor^'  spots  "  or  alopecia  areata,  have 
been  observed  by  myself  tlirough  the  courtesy  of  my  friend  Dr.  F. 
B.  Carpenter,  of  New  York.  I  have  seen  several  of  his  cases 
where  he  has  wrought  a  wonderful  change  in  the  appearance  of 
the  scalp  after  several  months  of  treatment  of  the  bald  spots  by  the 
"  direct  "  spark.  The  growth  of  the  hair,  which  had  apparently 
been  totally  destroyed  over  the  affected  regions,  is  attributable 
probably  to  the  rekindling  of  the  circulatory  and  nutritive  condi- 
tions of  the  affected  area  upon  the  scalp. 

10.  As  a  general  tonic  and  also  as  a  stimidant  to  depressed 
nervous  functions,  "  static  insulation  "  seems  to  be  particularly  of 
service. 

I  employ  static  electricity  constantly  by  this  method  m  neu- 
rasthenia, with  marked  benefit. 

I  have  observed  also  remarkable  improvement  in  disturbed 
nsceral  functions  (such,  for  example,  as  dyspepsia,  habitual  con- 
stipation, diabetes,  vertigo,  asthma,  etc.)  after  the  use  of  static  in- 
sulation for  from  ten  to  twenty  minutes  at  a  sitting. 

Many  such  cases  have  expressed  to  me  the  greatest  delight  at 
the  beneficial  effects  which  such  an  apphcation  invariably  produced. 
For  the  past  three  years  I  have  used  my  static  machine  almost  ex- 
clusively as  a  means  of  improving  the  "  general  nervous  tone  "  of 
patients  in  preference  to  my  faradaic  or  galvanic  apparatus.  It  is 
much  more  satisfactory  to  patients  because  of  its  ease  of  apphca- 
tion, and  as  far  as  I  have  observed  equally  eftective  as  a  tonic. 

11.  I  am  inclined  to  think  that  those  authors  who  have 
written  upon  static  electricity  as  a  therapeutical  agent  in  a  luke- 
warm spirit  have  probably  been  supphed  ^vith  an  apparatus  which 
has  been  ineffective  because  it  generated  too  slowly  or  imperfectly. 
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The  size  and  number  of  the  revolving  plates  and  their 
thorough  protection  from  atmospheric  changes  are  factors  of  the 
greatest  importance. 

Many  of  the  static  machines  sold  to  the  profession  are  hardly 
more  than  mere  toys.  Any  machine  which  gives  a  tliin  spark, 
even  if  a  long  one,  lacks  one  essential  factor  to  success  as  a  thera- 
peutical agent,  namely,  quantity. 

12.  I  have  used  static  insulation  and  sparks  with  satisfaction 
in  the  treatment  of  chronic  inflammatory  and  spasmodic  diseases ; 
such,  for  example,  as  influenza,  phthisis,  bronchitis,  asthma,  laryn- 
gitis, neuritis,  synovitis,  etc. 

Three  cases  of  chronic  synovitis  of  the  knee-joint  of  an  in- 
tractable form  recovered  completely  under  my  care  within  a  month, 
under  the  daily  administration  of  static  sparks  to  the  aftected  joint. 

Many  cases  of  bronchitis  and  asthma  have  been  greatly  bene- 
flted  by  insulation  and  sparks  to  the  chest. 

I  have  used  static  insulation,  followed  by  the  withdrawal  of 
sparks  from  the  spine  and  abdomen,  upon  subjects  afflicted  with 
dyspepsia,  flatulency,  and  constipation.  In  many  instances  this 
form  of  electrical  treatment  gave  very  marked  rehef 

The  influence  of  this  agent  upon  visceral  derangement  is, 
liowever,  a  held  for  future  investigation.  It  gives  promise  of 
happy  results.  As  yet  my  personal  ex])erience  is  too  limited  to 
justify  me  in  formulating  any  positive  conclusions  respecting  the 
method  which  is  best  employed  in  individual  cases. 

13.  Static  electricity  is  of  value  in  the  treatment  of  hysterical 
states  and  other  allied  conditions. 

Eulenburg'""  has  lately  published  the  results  of  a  series  of 
experiments  made  with  static  electricity  in  the  treatment  of  seventy- 
four  selected  cases  of  diversified  neuroses.  The  results  obtaine<l 
showed  six  radical  cures,  thirty-three  patients  very  much  impioved. 
and  thirty-five  cases  in  which  other  lines  of  treatment  had  to  b(^ 
employed  in  addition  to  the  electrical  agent. 

The  symptoms  which  proved  most  amenable  to  this  agent  in 
the  experience  of  this  observer  were  those  of  neurasthenia,  neural- 
gias, insomnia,  and  headache. 

Among  the  neuralgias  treated  this  observer  obtained  the  best 
results  when  the  trigeminus,  the  occipital,  the  mtercostal,  and  the 
sciatic  nerves  were  attacked.      He  recognizes,  in  common  with 
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most  observers,  one  great  advantage  of  static  applications  over  the 
employment  of  general  galvanization  and  general  faradization,  as 
well  as  local  applications  of  these  currents,  viz.,  that  the  clothing 
of  the  patient  does  not  have  to  be  removed.  This  adN  antage  can- 
not fail  to  strike  any  one  who  employs  this  form  of  electricity  as  a 
great  one.  It  enables  the  physician  to  treat  patients  with  no 
appreciable  waste  of  time  during  limited  office  hours.  It  saves  the 
patient  the  necessity  of  exposure  of  the  person.  Several  patients 
may  also  be  treated  at  the  same  time  when  deemed  adA-isable. 

The  only  criticism  which  I  woiUd  make  upon  Eulenburg's 
observations  and  others  who  have  worked  in  this  field  would  be 
that  some  doubt  is  present  in  my  mmd  respecting  the  generating 
capacity  of  the  apparatus  commonly  employed  by  those  who  have 
tested  this  agent.  The  static  machme  which  I  presented  to  the 
profession  some  years  since,  as  the  result  of  several  months  of  con- 
tinued experimentation,  so  far  exceeds  all  other  static  machines 
with  which  I  am  familiar  in  its  genei*ating  capacity  that  the 
results  obtained  by  myself  are  vastly  more  satisfactory  than  those 
which  I  previously  had  with  a  machme  of  less  power. 

THE   MEDICAL   DYNAMO. 

Since  the  introduction  of  Apostoli's  method  of  treating  uterine 
fibroids  by  very  high  galvanic  currents,  the  necessity  of  a  new  form 
of  generator  seems  to  have  arisen  in  the  minds  of  some  medical 
men.  Dr.  F.  H.  Martin,  of  Chicago,  has  lately  introduced  to  the 
profession  a  modification  of  the  dynamo  (so  useful  in  commercial 
channels)  which  he  states  serves  the  purposes  of  medicine  with 
admirable  success.  Currents  generated  from  such  an  instrument 
are  practically  constant  and  seem  to  possess  all  the  chemical  prop- 
erties of  galvanism. 

It  is  claimed  by  Dr.  ]\Iartin  that  this  dynamo  is  so  constructed 
as  to  be  of  particular  service  in  electrolysis  and  in  cautery  applica- 
tions. He  states  that  its  current  can  be  graduated  to  the  point 
desired  without  decreasing  the  speed  of  revolutions ;  that  cauterij 
applications  (requiring  (piantity)  and  c/ectwlt/sis  (requiring  current- 
strength)  can  be  performed  simultaneously  (^)  from  the  same  instru- 
ment by  a  mechanical  attachment;  and  that  a  "safety-device" 
prevents  the  machine  from  reaching  a  point  where  the  current 
generated  can  do  harm  to  the  patient  or  the  macliiiie  itself.     He 
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estimates  its  current  stren*?th  as  equal  to  150  Leclanch^  cells  (210 
volts).  It  is  also  claimed  that  the  medical  djTiamo  possesses  one 
great  advantage  over  a  galvanic  battery,  viz.,  that  the  current- 
strength  can  be  graduated  at  the  will  of  the  operator  to  one-hun- 
dredth of  a  volt ;  whereas,  in  a  galvanic  battery,  one  volt  expresses 
the  extreme  limit  of  fine  gradations.  It  might  be  pertinently  asked 
in  what  physical  conditions  less  than  one  volt  of  electro-motive 
force  can  be  used  as  a  therapeutical  agent. 

This  machine  is  the  invention  of  E.  A.  S|)erry,  and  is  manu- 
factured by  the  Mcintosh  Galvanic  and  Faradaic  Co.,  of  Chicago. 
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MEDICAL  CHEMISTRY  AND  TOXICOLOGY. 

By  J.  W.  HOLLAND,  M.D., 

PHILADELPHIA. 


POISONING    BY   ARSENIC. 

James  Ritchie^  has  made  the  statement  that  in  a  period  of 
eighteen  months  he  has  met  with  three  cases  of  poisoning  from 
arsenical  wall-papers.  The  symptoms  were  those  of  gastro-intes- 
tinal  irritation,  persistent  or  recurring  frequently.  The  wall-paper 
of  the  rooms  tenanted  by  these  patients  contained  sufficient  arsenic 
to  give  a  characteristic  result  by  Reinsch's  test.  Other  cases  like 
these  have  been  reported  by  Chadwick^  and  other  writers,  but  it  is 
exceptional  to  find  a  report  conclusive  as  to  the  connection 
between  the  paper  and  the  symptoms.  However,  AV.  Everett 
Smith,^  in  a  recent  paper,  was  enabled  to  settle  decisively  the  cause 
of  the  symptoms  of  irritations  of  the  eyes,  stomach,  and  bowels  by 
analysis  of  the  urine.  Six  ounces  of  urine  jdelded  ciystals  of 
arsenic  sublimed  from  the  mirror  in  a  tube.  The  arsenic  disap- 
peared and  the  patient  recovered  when  removed  to  apartments  not 
hung  with  arsenical  paper.  In  the  subsequent  discussion  Daven- 
port stated  that  the  German  Government  had,  during  the  past 
summer,  passed  a  new  law  which  allows  manufacturers  to  incor- 
porate two  and  a  half  grains  of  arsenic  to  the  square  yard  of  woven 
goods,  provided  the  pigments  are  in  an  insoluble  condition.  The 
presence  of  arsenic  in  any  arsenical  pigment  is  forbidden  if  the 
arsenic  is  a  constituent  part  of  the  color;  but  if  present  as  an 
impurity  the  law  does  not  apply. 

The  liability  to  receive  arsenic  into  the  body  from  the 
dust  in  the  atmosphere  and  from  the  coloring  matter  of  clothing 
may  at  times  present  a  difficulty  to  the  legal  chemist.  Having 
found  the  poison  in  the  body,  the  analyst  may  have  put  to 
him  the  query  as  to  the  admission  from  some  non-criminal 
source. 

In  order  to  determine  if  the  body  can  imbibe  arsenic  from  the 
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soil  ol'  the  cemetery  in  which  it  is  buried,  Gamier  afid  Shlagden- 
hauffen*  made  three  sets  of  experiments : — 

First.  In  examination  of  various  soils  revealed  the  presence 
of  arsenic,  especially  in  those  of  a  red  color.  It  exists  most  likely 
as  arseniate  of  iron,  a  salt  completely  insoluble  in  water  at  the 
natural  temperature  of  the  soil.  It  is  improbable  that  percolating 
rain-water  should  dissolve  it  out. 

Second.  A  calcareous  yellow  ferruginous  soil  free  from  arsenic 
was  mix(^d  with  twice  its  weight  of  water,  and  to  this  was  added  a 
definite  quantity  of  a  weak  solution  of  arsenic  trioxide.  After  six 
or  seven  months  the  water  showed  no  trace  in  solution.  The 
arsenic  had  joined  the  iron  in  the  soil  as  iron  arseniate. 

Third.  Into  the  arsenic  free  soil  of  a  cemetery,  paper  pack- 
ages of  iron  arseniate,  calcium  arseniate,  and  potassium  arseniate 
were  introduced,  and  after  some  time  the  surrounding  soil  exam- 
ined. No  arsenic  was  found  disseminated  except  near  the  calcium 
arseniate,  where  a  minute  trace  was  recognized  by  Marsh's  test. 
The  potassium  arseniate  had  entirely  disappeared,  changed  into 
insoluble  compounds  by  the  soil. 

The  conclusion  reached  was  that  the  natural  arsenical  com- 
pounds of  soils  are  not  likely  to  diffuse  into  a  buried  corpse. 

In  order  to  determine  the  influence  of  arsenic  upon  putrefac- 
tion of  the  coryjse,  Zaaijer'  investigated  sixteen  corpses  of  persons 
poisoned  by  arsenic  and  compared  the  pubUshed  accounts  of  sixty 
similar  cases.  Among  other  important  conclusions  he  states  that 
putrefaction  is  hindered  in  poisoning  by  arsenic,  alcohol,  corrosive 
sublimate,  potassium  cyanide,  thymol,  chloride  of  zinc,  and  chloride 
of  antimony.  In  seven  arsenic  cases  in  his  experience  by  the  end 
of  six  years  the  soft  parts  had  entirely  disappeared.  The  condition 
known  as  mummification  is  of  frequent  occurrence,  and  has  no 
relation  to  arsenic  poisoning.  There  exists  no  so-called  arsenical 
mummification. 

It  has  been  maintained  that  cacodylic  acid  is  an  exception  to 
the  rule  that  compounds  containing  arsenic  have  poisonous  prop- 
erties. Although  Lebahn  observed  death  in  rabbits  after  injections 
of  2.3  grams  of  cacodylic  acid,  his  results  have  not  been  considered 
conclusive,  because  he  did  not  by  testing  determine  the  absence  of 
arsenious  acid  as  an  impurity.  Marshall  and  Green^  find  that 
arsenious  acid  is  a  frequent  contaminant  of  commercial  cacodyhc 
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acid.  They  administered  to  dogs  as  much  as  3  grams  of  pure 
cacodylic  acid  without  causing  death,  though  sahvation,  vomiting, 
and  purging  were  observed.  Three  grams  were  found  fatal  in  the 
case  of  one  small  dog.  On  the  whole  the  authors  consider  that 
cacodylic  acid  has  geneml  effects  akin  to  those  of  arsenic,  but  less 
}>ermanent. 

Paralysis  due  to  arsenic  lias  been  studied  closely  by  Hoist"  in 
a  case  poisoned  l)y  a  table-spoonful  oi'  Schweinfurt  green.  No 
gastric  disturbances  except  \omiting  and  slight  abdominal  pains 
occurred  during  the  first  twenty-four  hours.  Eight  da)s  later 
there  appeared  a  rapidly  progressing  weakness  in  the  lower  limbs. 
Six  weeks  after  the  accident  there  were  found  complete  anaesthesia 
and  paralysis  of  the  lower  extremities,  with  muscular  atrophy  and 
some  loss  of  sensibility  and  motion  in  the  upper  limbs.  The 
patellar  reflex  was  abolished.  The  degeneration -reaction  was  dis- 
tinct m  all  four  extremities.  The  bladder  and  rectum  remained 
intact.  Under  treatment  by  baths,  iodide  of  potassium,  and  good 
feeding  the  patient  gradually  recovered. 

POISONING    BY    BARITJM    COMPOUNDS. 

In  order  to  test  the  correctness  of  the  opinion  held  by  Neu- 
mann, that  in  chronic  intoxication  by  barium  salts  the  metal  is  not 
diffiised  through  the  system,  Linossier'  made  experiments  on 
rabbits.  Mixed  with  food,  increasing  doses  of  50  centigrams  to 
1|  grams  of  barium  carbonate  were  administered  to  a  rabbit.  As 
soon  as  dangerous  effects  appeared  the  dosage  was  suspended. 

After  thirty  days  of  treatment  with  the  barium  carbonate  the 
animal  was  killed  and  a  careful  analysis  made  ol'  the  tissues. 

All  the  organs  contained  barium,  but  in  varving  proportions. 
The  bones  contained  the  largest  proportion,  0.56  to  1000  parts  of 
ash  ;  the  kidneys,  brahi,  and  spinal  cord  showed  a  less  amount,  the 
liver  still  less,  and  in  the  lungs,  muscles,  and  heart  only  traces 
could  be  found.  This  investigation  shows  that  barium,  in  respect 
to  localization,  is  not  different  from  other  poisonous  metals. 

POISONING    BY    HISMITH. 

It  is  generally  supposed  that  the  toxic  action  of  bismuth  salts 
is  due  to  adulteration  with  arsenic.  The  gastro-enteric  s}Tnptoms 
usually  encountered  are  similar  to  those  produced  by  arsenic,  but 
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in  addition  there  are  buccal  symptoms  like  those  of  mercury,  which 
are  prohably  due  to  the  fact  discovered  by  Dubinsky,  that  bismuth 
is  eliminated  in  large  amount  by  the  saliva.  Dalche*  reports  two 
cases  tliat  tend  to  overthrow  the  commonly-received  opinion.  The 
first,  a  woman,  had  an  extensive  bum  of  the  back  and  left  arm. 
A  dressing  of  bismuth  subnitrate  was  applied  and  renewed  every 
two  days.  In  two  weeks  there  was  slight  pain  in  the  throat,  with 
dysphagia.  A  white  false  membrane  appeared  on  the  soft  palates, 
tonsils,  and  lower  lip.  It  spread,  became  covered  witli  blackish 
mucus,  while  the  breath  grew  fetid.  As  the  old  false  membrane 
loosened  and  became  detached,  membranes  formed  m  new  places 
m  the  mouth  and  throat.  In  a  few  days  diarrhoea  set  in,  with  vomit- 
ing and  albuminuria.  Bismuth  was  detected  in  the  faeces  and  the 
urine.  On  (vmilyds^  the  compound  used  was  iouwd.  ahsolately  pure. 
It  was  discontinued,  but  the  \omiting  and  diarrhoea  persisted  for 
two  or  three  days.     The  buccal  symptoms  lasted  for  a  month. 

The  second  case,  a  girl,  after  excision  of  the  knee  had  the 
wound  dressed  with  bismuth  subnitrate.  In  a  fortnight,  without 
fever,  there  were  anorexia,  salivation,  and  stomatitis.  Bismuth  was 
detected  in  the  urine.  In  view  of  the  fact  that  enormous  doses  of 
the  subnitrate  have  been  given  internally  without  injur)',  these 
results  of  its  use  in  wounds  must  be  considered  remarkable.  Dalche 
and  Villejean''  have  made  an  experimental  research  on  this  toxic 
action,  taking  care  to  use  a  pure  salt  of  bismuth.  They  mjected 
hypodermatically  a  20  per  cent,  solution  of  the  subnitrate  into  a 
guinea-pig  and  three  dogs,  with  a  fatal  result  in  all  in  a  few  days. 
They  noted  first  a  stomatitis,  with  a  brownish-violet  line  on  the 
gums,  and  spots  of  the  same  color  on  the  inside  of  the  cheeks  and 
lips.  The  gums  and  the  spots  sloughed,  lea\'ing  ulcers  with  a 
blackish  border.  Ptyalism  with  fetid  breath  Avas  observed.  The 
urine  turned  dark,  throwing  down  a  blackish  sediment  containing 
bismuth.  In  some  cases  albuminuria  and  tube-casts  were  found. 
Finally  enteritis  with  dysenteric  symptoms  was  developed. 

POISONING   BY   CARBOLIC    ACID. 

A  young  married  woman  in  the  care  of  Dr.  Minot^"  took,  with 
suicidal  intent,  seven  fluidrachms  of  liquid  carbolic  acid  of  95  per 
cent.  She  became  unconscious  and  remained  so  for  three  hours, 
when  violent  vomiting  set  in.     There  was  a  frequent,  weak  pulse 
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and  shallow  respiration,  bnt  no  carbolic  odor  on  breath.  For  a 
day  or  two  there  remained  vomiting  and  gastric  tendencies,  with 
smoky,  albuminous  urine.  On  the  ninth  day  tlie  case  was  dis- 
char*>ed  \\ell.     The  onh  antidote  used  was  sodium  bicarbonate. 

Simon^^  has  reported  a  case  of  poisoning  by  carbohzed  cotton- 
wool applied  to  an  idcer  5  to  6  centimetres  in  length  in  a  child 
22  months  old.  In  two  days  ailer  the  first  application  the  tem- 
perature was  101.8°  F.  and  pulse  frequent,  ^^omiting  set  in, 
uncontrolled  by  medication.  The  face  turned  pale  and  the 
extremities  became  cold,  while  the  temperature  rose  to  103°  F. 
There  was  extreme  weakness  and  suppression  of  urine.  The  car- 
bolized  dressing  was  abandoned,  and  in  thirt)-six  hours  recovery 
was  complete.  The  urine  now  came  away  with  the  characteristia 
smoky  color.  Simon  deprecates  the  use  of  carbolic  acid  in  infants 
under  two  years  of  age.  They  have  a  relatiA(4y  I'ceble  |)ower  of 
resistance  to  it.  Lotions  and  dressings  with  dilute  solutions  have 
often  sufficed  to  give  them  symptoms  of  intoxication.  Monti'- 
reports  a  case  of  a  child  who  was  taken  with  convulsions  and 
\'omiting  five  hours  after  the  application  to  an  eczema  of  compresses 
saturated  with  carbolated  oil  1  })art  in  500.  Tordeus  describes  a 
case  of  an  infant  who  took  a  little  carbolic  acid.  Consciousness 
was  lost  in  a  few  minutes,  respiration  was  soon  suspended,  and  the 
pulse  imperceptible.  In  five  minutes  the  child  was  dead.  AVins- 
low  obseiTed  a  child  of  4  years  who  took  8  grams  of  carbolic  acid 
and  was  seized  with  clonic  spasms,  ending  in  tetanus.  Keichert 
estimates  that  one-third  of  the  cases  have  convidsions.  ending  in 
suspended  respiration. 

lianie'''  re])orts  a  case  of  poisoning  by  crude  carboHc  acid 
taken  by  mistake.  The  patient  was  promptly  treated  witli  anti- 
dotes and  the  stomach-tube,  but  notwithstanding  all  that  was  done 
died  on  the  sixth  day  from  tetanic  symptoms  that  supervened  four 
days  after  the  poisonous  dose  was  taken,  llis  enrlier  svinptonis 
were  great  epigastric  pain  and  tenderness,  violent  retching,  full- 
ness of  the  head,  scanty  blood-colored  urine,  carbolic  odor  on 
In-eath  and  in  washings  of  tlie  stomach. 

The  autopsy  revealed  slight  inflammation  of  pharynx  and 
oesophagus,  though  stomach  and  intestines  were  normal.  The 
arachnoid  and  pia  mater  of  the  brain  and  upper  part  of  spinal  mar- 
row were  congested. 
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POISONING    BY    CAKBON    f)IST'LPHIDE. 

Ross*^  has  made  a  very  careful  stuch  of  the  s}  mptoms  pro- 
duced by  this  agent  on  workers  in  india-rubber  factories.  His 
cases  were  two  men  of  twenty-four  years  eacli,  with  a  record  of 
sound  health  previously.  After  eight  or  nine  months  of  exposure 
to  the  fumes  of  carbon  disulphidc  hi  the  "curing-room  "  they  made 
comi)laint  of  many  symptoms,  of  whicli  the  following  are  the 
most  characteristic :  After  a  few  weeks  burning  sensation  in  the 
liands  and  face,  which  were  red  and  hot  to  the  touch.  Several 
weeks  later  there  came  on  restlessness,  numbness,  and  tingling,  with 
progressive  weakness  of  the  limbs.  On  resting  a  iew  weeks  these 
.symptoms  disappeared,  only  to  return  soon  after  work  was  resumed. 
Walking  became  difficult  and  prehension  weak  and  tremulous. 
There  were  loathing  of  food,  loss  of  flesh,  and  emaciation.  The 
memory  became  affc(;ted  and  sleep  was  much  disturbed.  Mentiil 
depression  and  delusions  existed  in  these  as  well  as  in  other  cases. 
Temporar}'  relief  from  the  miserable  feelings  was  obtained  by  inhala- 
tion of  the  fumes.  There  was  a  certain  resemblance  to  the  effects 
of  chronic  alcoholism,  ending  lik(,'  it  in  paralysis  and  loss  of  the 
knee-jerk.  Absence  from  the  fiictory  was  followed  by  improve- 
ment, and  after  som(^  months  hardly  a  trac(^  of  ])aralysis  remained. 

POTSOMNG     nV    CFILOROFORM    AND    CHLORAL. 

So  common  is  it  to  find  traces  of  arsenic  as  a  contaminant  that 
one  is  not  siiq:)rised  to  hnirn  from  a  r(>port  of  Scholvein^'*  that  in 
examining  (ierman  chloroform  he  has  fn^quently  met  with  samples 
that  giive  a  distinct  reaction  with  sihcr  solution  which  he  now  finds 
to  be  referable  to  a  contamination  with  arsenic.  The  source  of  the 
arsenic  is  somewhat  difficult  to  (l(>termine.  The  action  of  chloride 
of  lime  containing  arsenic  on  tlic  alcoliol  might  give  rise  to  organic 
arsenical  compounds  whicli  would  pass  over  in  the  distillation  ;  but, 
on  the  other  hand,  upon  distillation  of  the  defective  chloroform  the 
arsenic  is  concentrated  in  the  n^sidue.  It  is  also  possible  that  the 
(Oiitaininatiou  may  liave  been  (hi(>  to  tlie  use  in  the  manufacture  of 
sulphuric  acid  containing  arsenic.  An  important  mc^thod  of 
detecting  chloroform,  named  after  E-agsky,  depends  on  the  fact  that 
when  chlorolbrm  vapor  passes  through  a  red-hot  tube  it  e\oh'es 
chlorine  and   hydrochloric  acid.     Luedeking"  has  made  expm- 
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ments  to  determine  the  effect  of  decomposition  upon  chloroform, 
and  reports  that  no  substances  are  thereby  generated  which  would 
A  itiate  tlic  tests  b\  tlie  Kaj^sky  method.  "■  Chloroform  when  it  has 
caused  deatli  by  inlialation  can  with  certainty  be  detected  in  the 
body  lour  w(>eks  alhn-  d(uith,  and  notwithstandhig  its  volatility 
it  is  certainly  retained  in  tlie  viscera  in  large  amount  during  this 
tune." 

As  a  clue  to  the  late  of  some  portion  of  the  amount  taken, 
Kast'"  quotes  results  of  Mylius  to  the  effect  that  when  chloroform 
is  administered  to  a  dog  there  is  a  great  increase  of  sodium  chlo- 
ride in  the  urine  passed  the  next  day.  Kast.  repeating  these  expei^i- 
ments,  found  the  same  increase  of  chloride  aller  chloroibrm  narcosis, 
but  no  such  effect  after  ether. 

Experiments  on  man  yielded  a  like  result.  Chloral  had  no 
such  effect,  but  left  the  body  as  urochloralic  acid.  Ci reene^**  reports 
that  methods  of  separating  chloral  liydrat(^  from  animal  mixtures 
have  been  studied  by  Tiesenhausen.  In  practicing  extraction  as 
Un-  alkaloids  the  best  results  were  obtained  by  agitation  with  abso- 
lute ether  and  with  ethyl  acetate. 

From  seventy-five  cubic  centimetres  of  liquid  five  milligrammes 
of  chloral  hydrate  can  be  separated  by  two  agitations,  but  one  mil- 
ligramuK!  remains  unsepa rated  after  repeated  agitations.  Hof- 
tnann's  test  was  Ibiuid  to  be  the  most  delicate,  detecting  one  sixty- 
thou.sandth  of  a  gramme.  It  depends  on  the  formation  of  benzo- 
isonitril,  recognized  by  its  odor  ^^llen  an  alcoholic  solution  of  sodium 
hydrate  and  aniline  is  warmed  with  chloral.  In  addition  there  may 
be  enn)loyed  the  test  which  gi\  (n  a  dcep-bhu*  color  by  the  action  of 
strong  potassium  hydrate  solution  and  a  or  ;^  naphthol.  detecting 
one  twent} -four-thousandth  of  a  gram.  The  author  recommends 
the  separation  oi' chloral  from  the  gastric  c(mtents  by  agitating  witli 
ether.  By  this  UK^ans  enough  can  be  had  to  give  results  with  the 
naphthol  reaction.  Distillation  was  necessary  for  the  most  satisfac- 
\oY\  results  when  tlu^  l)lood  nnd  urine  were  under  examination. 
The  lungs  and  brains  of  j)()is()ii('d  animals  gave  no  sign  of  chloral. 

POISONING    BV    CHROMIUM. 

Cases  of  acute  poisoning  from  chromic  acid  and  the  chromates 
are  so  rare  that  it  may  be  well  to  translate  in  brief  the  account  of 
one  presented  by  Tisne.'" 
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A  ^  igorous  man  aged  io,  had  received  three  appHcatioiis  of 
chromic  acid  to  a  fungous  growth  on  the  gums  without  any  bad 
result.  At  the  fourth  application  the  dentist,  being  hurried,  used 
the  acid  too  freely,  and  some  of  it  mixed  with  saliva  was  swallowed. 
It  gave  him  no  other  sensation  than  an  acrid  taste  and  a  slight 
burning  in  the  throat.  After  walking  one  hour  he  experienced  a 
severe  pain  in  the  nape  of  the  neck,  followed  by  vertigo  and  some 
nausea,  though  vomiting  did  not  appear  for  half  an  hour.  It  was 
then  abundant  and  painfid,  consisting  of  a  ropy,  green  fluid.  Great 
pain  in  the  nucha  persisted  witli  vc>rtigo  at  the  slightest  movement. 
His  face  was  pale,  extrcMuities  cold,  pulse  thready  and  compressi- 
ble, pupils  slightly  contracted.  There  were  traces  of  the  applica- 
tion in  the  mouth;  the  pharynx  and  the  \('il  of  the  palate  had  a 
diffused  red  color.  The  treatment  \\as  limited  to  milk  and  eggs, 
with  champagne  ,/V<//>y>f'  as  a  stimulant. 

After  somc^  nine  hours  the  symptoms  wei*e  greatly  ameliorated 
and  copious  urination  occurred.  A  few  dro])s  oi"  silver  nitrate  added 
to  the  urine  gave  the  characteristic  red  precipitate  of  cliromate  of 
sih'er. 

Pander""  lias  made  a  study  of  tlie  ])hysiological  action  of  clu'o- 
mium.  using  for  his  experiments  tlu^  double  lactiite  ol'  chromium 
and  sodium.     The  ibllowing  is  an  abstract  of  his  researches : — 

Chromic  acid  and  its  salts  produced  both  acute  and  chronic 
symptoms,  salts  of  chromic  oxide  caushig  only  chronic  or,  at  most, 
subacute  forms  of  poisoning.  The  chromic  acid  compounds  were 
found  to  be  a  liundrc^d  times  more  toxic  than  those  of  chromic 
oxide.  The  acute  ibrms  of  poisoning  show  themselves  by  disturb- 
ance of  the  r(^s|)iration  and  of  the  central  nervous  system  ;  clironic 
terms  affect  the  skin  and  also  tlie  mucous  membranes  when  air  con- 
taining finely  di^■id(\l  chromic  oxide  is  allowed  to  come  into  con- 
tact with  them.  The  heart's  action  was  not  directly  affected  by 
any  of  the  preparations.  The  chief  as  well  as  the  earliest  morbid 
changes  appeared  in  the  kidneys  under  the  form  of  parenchyma- 
tous nephritis,  followed  by  the  interstitial  form  ;  also  in  the  gastro- 
intestinal tract,  where  inflammation,  ecchymoses,  and  swollen  folli- 
cles were  found.  There  were  also  morbid  appearances  in  the  blood 
and  in  the  spleen.  In  chronic  cases  the  spleen  was  shrunken  and 
the  hepatic  parenchyma  had  a  cloudy  ap])earance.  Chromium  was 
tbund  to  1)(^  absorbed  l)ot]i  when  given   hypodermatically  and  also 


^(''ol^iSie.'']  MEDirAL    CHEMISTRY    AND    TOXICOLOGY.  103 

\\]u'n  fidiriiiiistered  by  means  of  tlie  gastro-intestinal  tract,  at  least 
when  solnble  compounds  were  employed.  Chromic  acid  prepara- 
tions were  absorbed  with  great  rapidity,  both  by  tlu^  skin  and  the 
stomacli.  AVhen  in  very  small  quantities  chromic  acid  and  its  salts 
were  reduced  to  chromic  oxide.  The  elimination  of  cliromium 
took  place  mainly  by  the  kidneys,  but  also  to  some  extent  by  the 
liver  and  bowels.  Death  was  caused  in  acute  cases  by  arrest  of 
respiration  and  tlisturbance  of  the  central  nervous  system;  in 
chronic  cases  by  morbid  changes  in  the  blood,  the  kidneys,  and  the 
digestive  tract.  Pander  was  unable  to  find  any  indication  as  to  the 
value  of  chromium  as  a  therapeutic  agent. 

POISONING    BY    COLCHICINE. 

Butte-^  has  studicxl  the  action  of  fatal  doses  of  various  purga- 
ti^es  on  dogs.  He  found  that  colchicine,  ^•eratrine,  croton-oil,  and 
colocynth  jn'oduce  inflammation  and  ulceration  of  the  intestines. 
While  colchicine  and  veratrine  both  cause  hypersemia,  that  due  to 
colchicine  is  more  intense,  heading  to  submucous  ecchymoses ;  it  is 
also  more  extensive,  involving  three-fourtlis  of  the  small  intestine. 
The  largc^  intestine  is  inflamed  to  a  slight  (>xtent  only.  The  ulcer- 
ations due  to  colchicine  are  sharply  definecl  and  small,  those  of 
veratrine  larger  and  ill-defined.  An  experimental  study  made 
by  Mairet  and  Combemale"'^  on  cats  and  dogs,  has  demonstrated 
that  colchicine  has  irritant  effects  on  the  kidneys  and  other  organs 
beside  the  intestines. 

Tt  causes  hypertemia  of  the  joints  and  the  marrow  of  the  bones. 
Although  eliminated  by  various  organs,  tli(>  urine  is  tlu;  chief  outlet. 
Owdng  to  the  slowness  of  this  elimination,  relatively  small  doses 
given  at  short  intervals  may  accumulate  to  a  poisonous  degree. 
The  sym])toms  are  about  the  same  in  kind,  wliether  tlie  poison  is 
given  by  the  stomach  or  In^iodermaticalh ,  though  they  are  earlier 
and  stronger  in  the  latter  case.  A\  ith  respect  to  the  chemistry  ol" 
colchicine,  important  information  has  been  liirnished  by  a  research 
of  T^aborde  and  Houde,-^  of  Paris.  They  extract  ])ure  crystidlized 
colchicine  in  a  novel  way,  avoiding  the  use  of  mineral  acids  and 
acetic  acid,  alkalies  and  alkaline  earths,  all  of  which  change 
colchicine  into  colchiceme,  a  much  less  active  principle.  Their  cr}s- 
tallized  product  has  reactions  in  the  main  lik(^  those  of  the  amorph- 
ous variety  commonly  used.      It  does  not  give  a  permanent  green 
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color  txj  Draggendorf's  test  with  ierric  chloride.  The  authors 
found  that  this  reaction  occured  with  no  samples  but  those  con- 
taminated with  colchiceine. 

While  colchicine  is  intensely  and  persistently  bitter,  colchi- 
ceine alone  is  not  at  all  so.  Houde  regards  colchicine  as  a  nitro- 
genized  neutral  principle,  Cj^H^.N^p,  from  which  colchiceine  differs 
by  the  absence  of  an  equivalent  of  methyl-alcohol.  He  thinks 
there  is  good  ground  for  considering  colchicine  as  a  methyl'ColcM' 
ceine. 

For  foxicologicdl  researches  tlie  following  process  is  recom- 
mended: The  organs,  well  cut  up,  are  exhausted  by  maceration 
in  alcohol  of  ninety  degrees,  holding  some  tartaric  acid  in  solution ; 
the  spirit  is  distilled  off  in  vacuo ;  the  residue,  after  filtering  out 
the  fatty  substances,  is  shaken  repeatedly  with  chemically  pure 
chloroform;  and  finally  spoiitan(M)us  evaporation  yields  pure  col- 
chicine in  the  amoi-jDhous  state.  Although  simple,  the  method  is 
guaranteed  to  be  reliable  and  sensitive.  Most  of  the  poison  is 
found  in  the  stomach,  the  bowels,  the  liAer,  and  the  pancreas;  the 
saliva  and  kidneys  contahi  least,  while  tlie  blood  never  shows  a 
trace. 

POISONING    BY    COPPER. 

In  making  an  experimental  critique  on  the  toxic  properties 
of  the  salts  of  copper  RogerSvas  led  to  the  following  conclusions: 
First,  the  salts  of  copper  are  very  toxic  wlien  injected  directly  into 
the  circulation.  Second,  they  are  not  nearly  so  toxic  when  intro- 
duced into  the  tdimentiiry  canal,  the  difterence  being  due  to  the 
iact  tliat  ])art  of  tlie  poison  is  rejected  by  vomiting,  part  is  neutral- 
ized in  the  stomach,  particularly  in  contiu^t  \\  ith  glucose,  and  part 
at  last  arrested  and  deposited  by  the  liver.  Third,  they  cause 
])aralytic  accidents,  following  in  the  higher  animals  a  regular 
ascending  march,  ending  in  death  by  arrest  of  respiration.  Mus- 
cular contractility  is  rapidly  lost,  but  concomitant  with  troubles 
of  the  nervous  system  which  Ibrbid  that  we  should  consider  copper 
a  poison  to  the  muscles  exclusively.  Moulin" '  makes  the  following 
summary:  First,  it  has  not  been  demonstrated  that  large  doses  of 
salts  of  copper  mixed  with  food  have  ever  caused  death.  Second, 
except  perhaps  in  a  case  of  suicide,  acute  poisoning  by  these 
compounds  ought  not  to  occur,  not  only  because  of  their  horrible 
taste,  but  also  of  their  energetic  emetic  properties,  which  suffice  to 
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evacuate  the  stomach.  Third,  medium  doses  in  tlie  beginning  act 
as  ordinary  emetics  not  Ibllowed  by  any  particular  discomfort,  but 
tolerance  is  rapidly  produced  and  the  administration  may  he  con- 
tinued for  six  months  without  danger  to  the  health  either  at  the 
time  or  al'tervvards.  Fourtli,  the  amount  of  copper  necessarv"  to 
give  a  proper  color  to  green  vegetables  is  absolutely  inoffensive; 
there  is  no  medical  fact  better  established  than  that  of  their  entire 
harmlessness.  These  conclusions  appear  to  justify  the  recent  de- 
cision of  the  New  York  Board  of  Health,^''  tliat  the  tbllowing 
goods  are  declared  to  be  exempt  and  permitted  to  be  sold  under 
the  provisions  of  tlie  act: — 

Canned  peas  or  beans  in  the  preparation  of  ^^•hich  copper  has 
been  used,  provided  that  the  proportion  oi'  metallic  copper  shall 
not  exceed  three-Jburths  of  a  grain  per  avoirdupois  pound  of  peas 
or  beans,  equivalent  to  three  grains  of  crystallized  sulphate  of 
copper,  and  that  the  same  be  plainly  stated  on  tlie  label. 

POISONING    BY  CORROSIVE  SUBLIMATE. 

Owing  to  the  extensive  use  of  corrosive  sublimate  ibr  antisep- 
tic dressings,  cases  of  poisoning  from  it  of  late  have  become  quite 
common.  Occasionally  the  antiseptic  is  given  by  the  mouth  through 
mistake,  as  in  the  case  of  a  child  aged  three  years  under  the  care  of 
Churcli.-'  The  child's  mother,  a  maternity  nurse,  had  obtained  a 
solution  of  corrosive  sublimate  86  grams  in  the  ounce  to  be  diluted 
to  make  lotions  for  disinfecting  the  hands.  The  child  had  admin- 
istered to  it  one  drachm  by  mistake  for  castor-oil ;  this  is  equal  to 
10^  grains  of  the  poison.  It  caused  immediate  vomiting,  the  vom- 
ited matter  being  soon  tinged  with  blood.  There  were  intense 
thirst,  drowsiness,  weak  pulse  (180).  temperature  105.6°.  dilatation 
of  the  pupils,  and  twitching  of  the  eyelids  and  eyeballs.  Tlie  vu'ine 
was  suppressed.  There  were  occasional  discharges  of  bloody  mucus 
from  the  bowel.  There  was  no  sahvation,  but  profuse  mucous  dis- 
charge from  the  nose.  Death  occurred  twenty-two  hours  after  tak- 
ing the  poison.  Post-mortem  examination  revealed  whiteness  of 
gums ;  a  band  of  intense  congestion  three  inches  wide  along  the 
lesser  curvature  of  the  stomach  ;  duodenum  normal;  mucous  mem- 
brane of  the  small  intestines  of  a  grayish-yellow  color,  in  the  lower 
part  greenish;  and  in  the  sigmoid  flexure  was  n  patch  of  conges- 
tion about  the  size  of  a  florin. 
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A  cliemical  examination  was  made  of  the  mucus  from  the 
nasal  cavity,  the  contents  of  the  stomach  and  duodenum,  serum 
from  the  pleural  cavity,  ejecta  from  the  bowels  six  hours  before 
death,  a  portion  of  the  liNcr  and  one  kidney,  and  not  a  trace  of 
mercuri/  could  he  detected.  Either  tlie  mercuric  chloride  wliich  had 
caused  deatli  had  been  dissolved  and  eliminated,  or  had  been  re- 
duced to  minute  globules  of  metallic  mercury,  which  escaped 
notice  at  the  post-mortem  examination. 

The  digestive  organs  are  apt  to  be  profoundly  affected,  even 
in  the  cases  where  the  sublimate  is  absorbed  from  wounds  and 
cavities  not  connected  with  the  alimentary  tract.  This  was  pointed 
out  by  Butte"''  in  a  recent  paper.  He  found  that  when  the  poison 
has  been  absorbed  in  sufficient  quantity  diarrhoea  comes  on  a  few 
hours  after  the  dressing  of  the  wound,  at  iirst  watery  but  after- 
wards sanguinolent,  and  accompanied  by  tenesmus,  pains  in  the 
rectum,  and  abdominal  colic,  together  with  nausea  and  vomiting. 
Stomatitis  and  salivation  are  rarely  ob>(>rvcd.  Tliere  is  albuminu- 
ria, varying  in  degree  ;  the  urine  contains  h  niphoid  and  epithehal 
cells  with  granular  casts.  There  is  severe  headache,  with  slight 
transient  disturbance  of  the  hitellectual  faculties  and  insomnia. 
With  the  mind  clear  to  the  end,  sensation  is  less  acute,  the  sight 
becomes  dim,  the  pulse  is  weaker,  the  pupils  contract,  the  temper- 
ature falls,  and  erythema  appears,  often  in  a  very  exaggerated  fomi. 
The  most  important  lesions  are  found  in  tlie  alimentary  canal,  es- 
pecially in  the  large  intestines.  The  infianmiation  is  generally  Hm- 
ited  to  th(^  colon.  There  is  violent  lij'peraBmia  of  the  mucous  mem- 
brane, and  the  epithelium  may  be  easily  detached;  the  mucous 
membrane,  which  is  supei-iicially  necrosed  in  some  parts,  is  in 
others  covered  with  a  diplitheritic  coating  infiltrating  the  under- 
hing  layers.  Characteristic  lesions  are  also  found  in  the  kidneys. 
These  organs  show  the  changes  of  acute  parenchymatous  nephritis. 
At  tlie  periphery  and  in  sections  striop  are  seen  of  irregular  size 
and  of  a  yellowish-white  hue.  composed  of  deposits  of  amoi'phous 
ma^s(>s  of  oxalate  of  liin(\  in  tlu^  hooked  tubules.  Salkowsky  suc- 
ceeded in  producing  these  lesions  experimentally  in  rodents.  Pre- 
vost  showed  that  the  calcareous  deposits  were  caused  by  the  decal- 
cification of  th(H)ones.  which  in  this  Ibrm  of  poisoning  lose  as  much 
as  9  or  10  per  cent,  ol'  their  solid  constituents.  The  peritoneum  is 
sometimes  slightly  in  jfxted.     Tlio  liver  is  generally  pale  and  anaemic. 
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The  other  organs  are  unaffected  excepting  the  brain,  whicli  in  an 
experiment  of  Doleris  was  found  to  be  slightly  congested.  The 
course  and  duration  of  the  affection  arc  variable.  In  some  cases 
the  patient  alter  a  time  gets  quite  well,  whilst  in  others  death 
occurs  in  from  three  to  foiuieen  days. 

So  numerous  are  the  deaths  now  reported  from  the  antiseptic 
use  of  the  subhmate  that  it  is  not  surprising  to  read  from  Fleisch- 
mann-"  an  appeal  to  the  profession  to  cease  its  use  in  obstetric 
pmctice.  In  a  recent  case  of  his  two  injections  were  given  at  the 
time  of  examination. 

The  second  was  soon  followed  by  severe  abdominal  pain, 
serous  diarrhoea,  and  vomiting  of  bile.  In  six  days,  after  showmg 
certain  characteristic  symptoms  of  mercurial  poisoning,  the  woman 
died,  in  the  mean  time  having  been  delivered  without  difficulty. 
The  autopsy  revealed  spongy  and  swollen  gums,  ulcers  of  the 
tongue  and  pharynx  and  ascendhig  colon,  with  acute  parenchyma- 
tous nephritis. 

It  has  been  generally  believed  that  the  administration  ol" 
potassium  iodide  facilitates  the  elimhiation  of  the  poison  in  cases 
of  chronic  mercurialism. 

It  is  not  easy  to  reconcile  this  to  the  results  obtained  by 
Souchow,^"  who  found  that  when  a  patient  took  potassium  iodide 
in  conjunction  with  tlie  mercurial  the  elimhiation  of  mercury 
commenced  later,  and  the  quantity  eliminated  was  relati\ely  less 
tlian  when  the  mercurial  was  given  alone.  Again,  it  was  less 
daily  if  the  iodide  was  given  after  the  mercurial  course. 

In  fact,  the  iodide  appears  to  retard  instead  of  hastenmg  the 
elimination  of  mercury,  and  seems  to  be  worse  than  useless  for 
chronic  mercurialism. 

The  solubility  of  poisons  is  sometimes  of  importance  in  legal 
chemistry.  It  is  reported  that  Stuetz'^'  has  found  that  by  adding  1\ 
grains  of  citric  acid  to  (^ach  quart  of  water  used  in  making  solution 
of  bicliloride  of  mercury  there  would  be  no  reduction  oi'  the  Hg  Cl„, 
and  also  no  precipitate  when  albuminoid  solutions  are  admixed. 

For  dissolving  corrosive  subHmat(»  distilled  water  only  should 
be  used,  as  by  natiu'al  hard  water  the  oxychloridc  is  pre(i])itatetl 
out.  In  making  the  ordinary  solution  of  1  part  in  1  ()()()  over 
80  per  cent,  of  the  sublimate  may  thus  be  lost,  and  the  solution 
contain  but  1  in  5000  parts  in  reality. 
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Letidle's^^  investigations  go  to  show  that  locahz(3d  mercuiial 
palsies  are  due  to  circumscribed  lesions  of  peripheral  nerves.  In 
mercurial  palsies  the  electro-contractility  is  unimpaired,  there  is 
110  atrophy,  and  the  tendon  reflexes  persist.  In  these  respects  they 
are  unlike  head  palsies. 

The  lesion  caused  by  mercury  is  a  progressive  destruction  of 
the  myelin  with  preservation  of  the  axis  cylinder.  The  trophic 
changes  are  pigmentary  and  periaxile. 

rOISONING    BY    HYDROGEN    SULPHIDE. 

The  unt£>ward  effects  sometimes  following  th(^  use  of  Bergeon's 
method  of  administering  tliis  gas  give  peculiar  interest  to  the  re- 
searches of  Julius  Pohl."'^  He  injected  into  the  lymph-sac  of  frogs 
a  neutral  solution  of  sodium  sidphide,  which  he  used  as  represent- 
ing th(?  form  taken  by  hydrogen  sulphide  when  absorbed  into  the 
blood.  This  produced  narcosis,  paralysis,  slow  and  feeble  action 
of  the  heart,  stopping  in  diastole.  Injected  into  the  jugidar  veins 
of  rabbits  it  caused  cerebral  convulsions  or  paralysis,  labored  res- 
piration, lowered  blood-pressure,  and  death.  Tlie  blood  was 
darkened,  but  still  showed  oxyhaimoglobin  and  nosuljjli-ha'moylobin. 
Further  experiments  tend  to  the  conclusion  that  these  effects  were 
not  due  to  oxidized  products,  nor  to  the  reduction  of  the  hiemo- 
globin,  but  probably  to  tlie  direct  action  of  the  sulphide  on  tlie 
tissues. 

POISONING    BY    LEAD. 

Ill  examining  portions  of  the  bodies  of  two  persons  who  died 
suddenly  from  lead-poisoning,  Blyth^*  has  obtained  quantitative 
results  of  some  interest.  In  one  case  he  separated  from  the  liver 
lead  as  sulphate  one-third  of  a  grain,  from  one  kidney  about  one- 
thirteenth  ol'  a  grahi,  and  from  the  brain  an  appreciable  amount. 
In  the  other  case  he  estimated  that  the  cerebrum  contained  about 
a  grahi  and  a  half  of  lead  calculated  as  sulphate,  and  the  cerebel- 
lum about  one-quarter  of  a  grain.     Further  he  remarks: — 

"  There  has  hitherto  been  no  reasonable  hypothesis  to  explain 
the  ])rof()\uul  ihmvous  effects  of  tlie  assimilation  of  minute  quantities 
of  lead,  but  if  it  is  allowed  that  lead  forms  deflnite  compounds  with 
essential  portions  of  the  nervous  system,  it  may  then  be  assumed 
that  in  effect  it  withdraws  such  portions  from  the  body;  in  other 
words,  the  symptoms  are  produced  not  by  poisoning  in  the  ordinary 
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sense  of  the  term,  but  rather  by  destruction, — a  destruction  it  may 
be  of  important  nerve-centres." 

Dercum'''^  has  reported  a  (?ase  presenting  some  remarkable  fea- 
tures. The  lady,  aged  forty,  suffered  from  nervousness,  insomnia, 
general  pruritus,  and  small  patches  of  eczema.  She  liad  loss  of 
appetite  and  extreme  weakness.  There  was  no  paralysis  nor 
sensory  impairment,  but  occasional  colicky  pains,  exaggeration  of 
the  knee-jerk,  and  a  short,  faint-blue  gingival  line  of  doubtful  sig- 
nificance. Notwithstanding  the  absence  of  characteristic  signs  of 
plumbism,  Marshall  obtained  from  400  c.  c.  (fsxi^.)  the  relatively 
large  amount  of  5.2  miUigrammes  (0.08  grain)  of  metallic  lead. 
There  were  evidences  of  the  presence  of  lead  in  the  saliva  and  the 
perspiration.  That  lead  is  not  more  fretpunitly  found  in  the  urine 
of  cases  of  plumbism  is  probably  due  to  superficial  methods  of 
analysis.  A  proper  analysis  is  so  tedious  and  expcMisive  that  few 
inquirers  care  to  work  in  this  field. 

Putnam"''  has  had  made  eighty-six  urine-analyses  for  lead  in 
the  healthy  and  sick,  with  the  result  of  finding  lead  present  in  the 
surprising  number  of  forty-eight  cases.  But  as  most  of  these  cases 
were  chosen  because  of  their  exposure  to  lead  by  occu])ation  or 
otherwise  he  makes  allowance  for  this  fact,  and  concludes  that, 
so  far  as  these  figures  are  a  guide,  in  not  more  than  fifty  per  cent, 
of  the  community  at  large  can  lead  be  detected  in  the  urine.  The 
exceedingly  delicate  method  of  analysis  may  have  a  value  in 
accounting  for  this  remarkably  high  estimate.  It  was  first  demised 
in  its  present  form  by  Professor  Wood,  of  Harvard  University. 
The  patients  took  five  or  ten  grains  of  potassium  iodide  three  times 
daily  for  four  or  five  days,  and  then  collected  a  quart  of  urine  which 
was  acidified  with  acetic  acid  and  sent  for  examination.  By 
Wood's  method  the  analyst  first  evaporates  the  urine  to  drpiess 
and  fuses  it  in  a  crucible  with  a  little  ])ure  nitre  till  it  becomes 
white.  When  the  crucible  is  cool  dilute  li  (1  is  added  Jwt  to 
extract  the  residue.  It  is  then  filtered  and  the  filtrate  treated  witli 
ammonia  to  alkaline  reaction  to  precipitate  the  phosphates  and 
iron.  Ammoniinn  sulphide  is  added  at  the  same  time  to  thro\\ 
down  the  lead  and  iron  as  sulphides.  This  is  washed  three  times 
by  decantation  with  hot  water;  then  water  acidified  udth  H  CI 
is  added  and  the  whole  allowed  to  stand  until  the  next  day.  It  is 
then  filtered  through  a  small  filter,  the  filtrate  rejected,  and  the 
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residue  washed.  A  little  pure  nitric  acid  is  then  added  drop  by 
drop  to  dissolve  the  sulphide  of  lead  left  on  the  filter  and  carry  it 
through  as  nitrate.  Tliis  filtrate  is  collected  in  a  watch-glass, 
exaporated  to  th-yness,  and  the  final  test  made  by  adding  a  drop  of 
water  and  a  crystal  of  potassium  iodide.  The  production  of  a 
yellow  precipitate  denotes  lead. 

in  a  surve}'  of  the  eighty-six  persons  whose  urine  was  studied 
Putnam  finds  worthy  ol'  note,  Jirsf,  that  the  urines  of  persons 
known  to  be  in  perfect  health  were  almost  all  free  from  lead; 
.'ieco/fd,  tliat  in  neurasthenia  and  epilepsy  the  cases  in  which  lead 
was  found  w(n'(^  in  a  decided  minority;  (/iir(/,  that  in  proportion  as 
these  nervous  symptoms  w(n-c  associated  with  organic  disease  the 
number  of  lead  cases  increased;  fonrfh^  that  among  the  cases  of 
organic  disease  tliosc  in  which  lead  was  foiuid  with  the  greatest 
regularity  were  cases  presenthig  symptoms  of  chronic  dift'use 
neuritis  and  chronic  myelitis,  especially  of  the  motor  tracts  of  the 
spinal  cord;  fifth,  that  those  which  presented  the  least  sign  of 
cachexia  wvyq  those  in  which  lead  was  not  present;  f^ixih,  that  the 
cases  of  progressive  muscular  atrophy  showed  no  lead. 

I)ax  id  S.  Stewart''^  has  made  an  analysis  of  ()4  pronounced 
cases  of  lead-poisoning  traced  to  the  consumption  of  cakes  dyed 
with  lead  chromate. 

He  states  that  these  are  probably  but  a  small  part  of  tlie  whole 
number  aft'ected;  subsequent  investigation  has  brought  ninnerous 
other  cases  to  light  and  convinced  him  that  many  still  c^xist 
unrecognized.  There  seems,  indeed,  little  doubt  that  much  sick- 
ness and  many  deaths  in  tlie  past  attributed  to  other  causes  were 
due  to  lead-))ois()ning  introduced  through  the  products  of  the 
bakery. 

Most  of  the  64  cases  analyzed  exhibited  some  of  the  ordinary 
symptoms  of  plumbism,  such  as  cachexia,  colic,  arthralgia,  with  the 
blue  line  on  tlie  gums,  and  lead  was  found  in  the  urine  of  all  the 
samples  tested  by  Lefiiuann.  The  folloxving  siunmary  is  in  part 
verbatim : — 

The  saturnine  cachexia  was  present  in  78.21  ])er  cent.  (50)  of 
the  cases,  while  the  remaining  14  exhibited  a  mon^  or  less  sallo\x' 
hue  of  skin.  Emaciation  was  present  in  all  who  had  been  affected 
for  several  months.  Pronounced  neurasthenic  s}Tnptoms.  associated 
with  the  various  phenomena  denominated  lead-cachexia,  as  well  as 
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those  symptoms  indicative  both  of  disordered  primse  viae  and  the 
specific  action  ol'  the  metal  on  tlie  gastro-intestinal  apparatus,  in  a 
large  number  antedated  tor  a  considerable  period  the  development 
of  marked  symptoms  of  plumbism. 

Cohc  was  present  in  70.56  per  cvni.  (49),  and  60.93  per  cent. 
(39)  exhibited  all  the  phenomena  of  pronounced  lead-cohc.  Fre- 
quent ^■omiting•  of  a  greenish-yellow  or  greenish  hue  was  present  in 
■79.68  per  cent.  (51)  of  the  64;  it  occurred  particularly  in  those 
affected  with  cohc,  though  it  seems  to  have  been  a  constant  symp- 
tom in  a  minority  in  whom  coli(;  was  totally  absent.  Though  the 
symptoms  of  many  of  the  64  superficially  suggested  acute  poison- 
ing, it  was  ascertained  by  carefid  inquiry  that  all  had  shown  prior 
to  their  supposed  acute  oiitbreak  at  least  some  shght  indications 
of  chronic  poisoning. 

Arthralgia,  the  pains  of  which  were  worse  at  night  and  totally 
unaccomY)anicd  by  emlences  of  inflammation,  was  present  in  73.43 
per  cent.  (47),  and  affected  most  often  and  severely  the  flexor  surfaces 
of  the  knees  and  ankh^s  and  the  flexor  muscles  about  these  joints. 
Paralysis  of  the  extensor  muscles  of  the  forearm  ()r(nnred  in  onl\ 
two  cases.  In  both  it  was  bilateral  and  complete.  In  three  other 
cases  shght  ataxia  of  these  muscles  was  present,  but  paralysis  did 
not  occur.  Headache  was  present  in  73.47  per  cent.  (47),  in  43  of 
which  it  >vas  so  constant  and  severe  as  to  indicate  invohtnnc^it  of 
the  deep  cranial  structures,  although  in  many  of  these  cases  no 
other  symptoms  of  encephalopathy  appeared.  Encephalopatln'  ^^■as 
present  in  23.43  ])er  cent.  (15)  ;  in  17.18  i)er  cent.  (11)  it  was 
manifested  as  echunpsia  ;  in  2(3.12  per  cent.)  as  delirium;  in  1  as 
a  modification  of  the  delirious  Ibrm,  melancholia  with  accom- 
panying hallucinations  and  delusions;  and  in  1  as  coma.  TIk^ 
eclamptic  seizures  were  of  epileptiform  type,  and  were  preceded  in 
10  of  the  11  cases  for  days  or  we(>ks  by  other  manifestations  of 
saturninism,  such  as  cachexia,  colic,  arthralgia,  or  severe  contiiui- 
ous  headache ;  and  in  at  least  5  of  these  they  occurred  primarily 
during  or  immediately  subsequent  to  an  attack  of  colic  and 
arthralgia.  In  at  least  4  of  the  10  (excruciating  cephalalgia  pre- 
ceded lor  several  days  th(ur  outl)reak.  The  convulsions  were  in 
aU  general,  severe,  and  in  several  violent.  Their  duration  was 
longer  than  that  of  idiopathic  epilepsy,  the  clonic  stage  often  con- 
tinuhig  upward  of  a  halt-hour,  durina"  wh''-^    tlie  ton9:uc  was  known 
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to  be  bitten  in  at  least  6.  The  inter\als  in  the  8  iatal  cases  were 
exceedingly  brief,  the  convulsions  rapidly  recurring  until  death 
took  place  in  from  eight  hours  to  four  days.  In  these,  too,  after  the 
first  tew  vseizures  consciousness  was  entirely  lost  and  stupor  or  coma 
persisted  until  dissolution.  In  only  1  of  the  11  was  he  able  to 
discover  that  an  aura  preceded  the  convulsive  attack.  In  this  1  it 
preceded  only  3  spasms  out  of  se\eral.  In  7  of  the  1 1  he  discov- 
ered th(^  probable  tim(^  existing  b(^tween  the  first  exposure  and  the 
appearance  of  the  convulsions,  during  which  lead  was  constantly 
injested.  In  one  it  was  15  days,  32  hi  another,  and  33  in  a  third; 
2^  months  in  a  fourth,  4  months  in  a  fifth,  and  4§  months  in  a 
sixth ;  these  were  all  members  of  one  family.  In  a  seventh  it  was 
about  2 5  months.  Histories  of  a  number  of  these  cases  are  given  in 
this  and  a  preceding  paper,  to  which  the  reader  is  referred  for  details. 

The  gums  of  89  per  cent.  (57)  of  the  64  showed  the  blue  line, 
and  it  probably  existed  in  6  of  the  remaining  7.  In  these  57  it 
was  seen  in  all  stages  of  its  development,  from  a  number  of  bluish- 
black  dots  or  a  faint  streak  of  like  color  limiting  the  margin  ol" 
mucous  membrane  grasping  the  neck  of  a  single  tooth  to  a  deep 
dyeing  of  the  whole  labial  surface  of  much-retracted  and  hemor- 
rhagic gums. 

Of  five  women  who  exhibited  symptoms  of  plumbism  during 
gestation  none  aborted.  All  at  full  term  gave  birth  to  living  chil- 
dren. 4  of  these  5  influits  had  convulsions  within  2  months  after 
birth,  in  which  2  died. 

Tlie  mortality  in  the  64  is  12.5  \)cy  cent.,  the  8  deaths  being 
among  the  eclami)tic  cases,  making  a  deatli-rate  in  the  latter  of 
72.72  per  cent. 

In  the  viscera  of  all  of  the  5  flital  cases  examined  by  Drs. 
Reese  and  LefFmann  lead  was  found,  and  in  4  in  notable  quantities. 

Lead  chromate  ha'j  hitherto  been  thought  very  slightly  soluble 
in  the  intestinal  juices.  Recently  Dr.  Leffmann  ascertained  by 
experiment  that  it  is  freely  soluble  in  \('ry  dilute  solutions  of  ordi- 
nary household  vegetable  acids,  in  veiy  dilute  hydrochloric  acid, 
and  in  solutions  of  hydrochloric  acid  and  pepsin. 

POISONING    BY    OPIUM. 

Certain  symptoms  are  apt  to  be  found  in  every  case  of  pro- 
found narcosis  from  opium  in  the  adult,  such  as  li^^dity  of  conn- 
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tcnaiice,  subnormal  teinpciatiuc,  diy  mouth  aud  tongue,  free  por^ 
spiration,  spasms  morr  or  less  general,  incontinence  of  urine, 
dyspnoea,  and  tracheal  rales.  In  addition  to  these  a  case  of 
Scheiber's'^^  presented  some  unusual  symptoms,  due  perhaps  in  part 
to  her  neurotic  temperament.  A  woman,  aged  54,  took  for  severe 
neuralgia  ^\  of  a  grain  of  morphine  hypodermically.  The  narcosis 
lasted  forty-eight  hours,  but  for  six  weeks  the  patient  exhibited 
aphasia,  agraphia,  alexia,  entire  amnesia  with  disturbances  of  mind, 
evinced  by  irritability,  childishness,  and  illusions.  She  had  at  the 
same  time  a  bed-sore  on  the  buttock.  The  neuralgia  disappeared 
along  with  the  chief  nervous  symptoms  after  galvanization  had 
been  used  for  eight  days.  According  to  Scheiber  the  symptoms 
must  be  ascribed  to  the  morphine  and  consequent  cerebral  hyper- 
aemia  and  capillary  apoplexy. 

The  absence  of  morphine  from  the  urine  of  subjects  poisoned 
by  it  need  not  raise  a  doubt  ol'  the  fact  of  poisoning.  According 
to  Greene,^^  Julius  Donath  has  not  been  able  to  find  morphine  in 
the  urine  of  a  raorphio-maniac,  who  in  forty-eight  hours  took  one 
and  a  half  grams  (23  grains)  of  morphine  hypodermically. 

In  another  case,  after  an  injection  of  thirty-six  centigrammes 
(5 1  grains)  of  morphine,  sulphuric  acid  was  sought  in  vain. 

The  least  amount  of  morpliine  that  could  be  detected  after 
addition  to  the  urine  was  two-tenths  per  thousand.  Donath's  pro- 
cess consisted  in  treating  a  litre  of  urine  with  a  little  liydrochloric 
acid  and  evaporating  to  one  hundred  and  fifty  cubic  centimetres, 
precipitating  with  iodide  of  potassium  and  mercury  and  decompos- 
ing the  precipitate  in  water  acidulated  with  hydrochloric  acid  by 
liydrogen  sulphide  ;  the  solution  was  concentrated,  neutralized  with 
ammonia,  and  evaporated  to  dryness,  the  residue  extracted  witli 
liot  alcohol,  the  extract  evaporated  to  dryness,  redissolved  in  liot 
water  containing  a  little  hydrochloric  acid,  and  the  solution  allowed 
to  stand  twenty-four  hours  after  neutralization  \a  ith  ammonia  ;  the 
morphine  then  crystallizes. 

Among  the  easily  performed  tests  for  morphine,  the  Moniteur 
(hi  Pratiden  recommends  the  following  as  sliowing  the  presence 
of  the  alkaloid  in  quantities  not  less  than  l--2()0  grain :  To  a  solu- 
tion of  the  suspected  substance  add  a  fe\\-  drops  of  sulphuric  acitl 
and  a  few  drops  of  solution  of  sodium  sulphate.  Tlie  mixture 
must  then  be  heated  in  a  porcelain  crucible  until  sidphuric  vapors 
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begin  to  appear.  It  is  then  cooled  rapidly,  and  if  morphine  is 
present  it  will  turn  deep  violet.  If  heated  further  the  mixture  be- 
comes brown ;  then  if  cooled  and  moistened  with  a  few  drops  of 
water  it  turns  to  a  bright  red.  The  atldition  of  more  water  causes 
a  change  to  pale  green.  If  an  equal  bulk  of  chlorotbrm  be  well 
shaken  witli  tliis  gr<,'en  liquid,  the  chloroibrm  takes  a  bright-blue 
color. 

Our  knowledge  of  the  histological  changes  induced  by  poison- 
ous doses  of  mor})liinc  is  as  yet  very  incomplete.  Pilliet^  has 
lately  made  an  expcriniental  study  of  the  lesions  of  subacute  mor- 
phine poisoning.  Having  administered  daily  for  a  number  of  days 
10  centigrammes  ol*  morphine  to  some  dogs,  he  ibund  in  two  instances 
lesions  of  the  liver  and  the  brain.  In  the  liver  there  was  fatty 
degeneration  ranging  from  infiltration  of  the  cells  by  fine  drops  to 
complete  fatty  transformation.  Tlie  cells  ol"  the  gall-bladder  were 
fatty.  There  were  no  signs  of  embryonic  prolil'eration  in  tlie  brain. 
Sections  of  the  convolutions  were  compared  a\  itii  corresponding 
regions  removed  from  licalthy  dogs,  and  were  found  to  present 
numerous  tracks  of  granular  bodies  wliich  penetrated  into  the  sub- 
stance of  the  brain,  and  simple  atrophy  or  latty  degeneration  whicli 
had  destroyed  numbers  of  the  large  cells. 

On  the  whole  these  observations  give  very  little  definite  infor- 
mation except  to  confirm  the  old  -siew  that  the  pathological  effects 
of  morphine  arc  due  to  no  specific  lesion.  Histological  changes 
similar  to  those  discovered  by  Pilliet  ha\e  been  produced  in  these 
organs  by  other  alkaloids,  and  also  by  some  mineral  poisons. 

In  examining  the  medieval  periodicals  of  tlie  past  year  atro- 
pine will  be  found  to  hold  a  prominent  place  among  the  agents 
credited  with  having  cured  different  cases  of  opium-poisoning  by 
physiological  antagonism.  The  list  includes  one*^  relieved  by 
amyl  nitrite  after  belladonna  had  failed ;  one*"  that  recovered 
under  gelsemium  and  strychnia ;  two  related  by  Stadler,*'' 
treated  by  strychnia ;  three  reported  by  Porham"*'  as  treated 
by  injections  of  sulphate  of  atropine,  with  two  recoveries ; 
one  infant' '  recovering  under  atropia ;  on(^  recovery*'"  under  atro- 
pine and  apomorphine ;  two  recoveries,  Brcmner,"'"  under  atropine; 
and  one  by  McPherson,*"*  under  atropine.  The  reports  of  the 
benefits  from  atropine  are  not  uniform.  W.  H.  Thomson  ex- 
presses the  opinion  that  the  cases  in  wliicli  the  opium  narcosis  is 
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really  dangerous  arc  those  in  which  belladonna  and  its  alkaloid 
are  useless,  if  not  injurious.  Lenhartz/^  liavhig  failed  with  atro- 
pine in  three  c^ses,  began  to  (luestion  its  antagonism  to  niorpliine 
and  the  propriety  of  its  administration. 

To  settle  his  doubts  lie  made  a  series  of  exnciinuMits  on  do":s, 
beginnmg  with  a  study  ol*  tlie  natural  histor}  of  opium-poisoning 
when  fatal  doses  were  giA  en  by  injection  to  dogs.  He  found  that 
the  lethal  dose  of  morphine  sulphate  per  kdogram  for  dogs  Miried. 
In  a  number  of  cases  the  smallest  fatal  dose  was  ().*i7  gm.,  but 
recovery  took  place  in  one  instance  after  O.-lCi  gm.  had  been  taken. 
A  diminished  frequency  of  the  pulse  and  Lowered  blood-pressure 
were  constant  phenomena,  whether  the  dose  was  large  or  small. 
The  fatal  cases  succumbed  to  arrest  of  respiration,  due  to  tetanic 
cramps.  On  the  administration  of  atropine  some  of  the  symptoms 
were  antagonized.  There  was  instant  dilatation  of  the  pupils, 
quickening  of  the  pulse,  and  an  increase  of  blood-pressure.  Tlic 
tw  o  effects  last  named  coidd  be  produced  as  well  by  cutting  both 
vagi.  In  none  of  the  experiments  did  atropine  have  any  effect  on 
tlie  dangerous  symptoms, — cramps  or  con\  ulsions  resembling  those 
produced  by  strychnine.  It  did  not  prcA  ent  their  occurrence,  and 
hence  he  holds  that  its  antagonism  is  limited  and  of  no  real  \alue 
in  the  most  serious  cases. 

Lenhartz,  in  considering  the  whole  question  again  from  a 
clinical  standpoint,'"  has  collected  132  cases  of  opium-poisoning, 
of  which  59  were  treated  by  belladonna  or  its  alkaloid.  Seven- 
teen thus  treated  died,  making  a  mortahty  of  28.8  per  cent. 
Se\'enty-three  cases  were  treated  without  liella donna  or  atropine, 
but  in  general  by  stimulants  and  cold  baths.  Eleven  thus  treated 
cUed, — a  mortality  of  15  per  cent.  By  comparison  of  the  mortality 
we  learn  that  the  method  of  treatment  by  atropine  was  less  suc- 
cessful than  by  stimulants.  It  appears  to  injure  by  increasing  tlie 
hejirt-depression  already  brought  about  by  o])ium. 

Careful  analysis  of  the  observations  made  of  these  cases  leails 
him  to  the  conclusions  that  the  condition  of  the  i)ulse  in  opium- 
poisoning  is  variable ;  acceleration  is  most  often  present ;  less  fre- 
quently weakness  and  irregularity.  Respiration  is  generall\ 
retarded;  changing  respiration,  somewhat  accelerated,  is  not  un- 
common. Convulsions  are  more  common  than  generally  supposed  ; 
they  usually  occur  among  adults.     The  condition  of  the    pupil 
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agrees  with  the  statement  of  Orfila,  that  hi  nmeteen  out  of  twenty 
cases  contracted  pupils  were  present.  His  important  practical 
inferences  have  been  stated  as  follows : — 

The  physiological  aiita<j^onisni  between  atropine  and  morphine 
is  not  established  by  a  suij>ie  authentic  observation. 

The  use  of  atropine  is  not  to  be  considered  a  means  from 
which  even  an  improvement  in  the  symptoms  of  opium-poisonin<>- 
may  be  expected. 

The  principle  of  antidoting  a  poison  by  the  use  of  another 
poison  like  atropine  results  in  unreliable  dosage,  which  has  been 
productive  of  great  injury. 

The  circumstance  tluit  cures  have  followed  the  use  of  atropine 
does  not  prove  the  positiv  e  value  of  the  method. 

The  prognosis  of  opium-poisoning  depends  uj)on  the  use  or 
neglect  of  a  rational,  non-antidosage  system  of  treatment. 

The  use  of  forced  respiration  through  the  incised  treachea  to 
tide  a  poisoned  animal  over  the  dangerous  period  until  the  opium 
was  eliminated  is  not  new.  Lately  it  has  been  applied  success- 
fully to  man,  as  in  the  case  of  Dr.  Laenger,  who  was  thus  saved 
from  suicide ;  and  in  a  case  related  by  Dr.  Fell. ''  In  Fell's  case 
the  trachea  was  opened  for  the  introduction  of  a  tube  furnished  with 
valves,  through  which  air  was  forced  into  the  lungs  for  over  two 
hours,  during  which  the  power  to  affect  natural  respiratory  move- 
incmt  was  suspended.  When  forced  respiration  was  begun  the 
arterial  blood  flowing  from  the  wound  was  of  a  dark,  coffee  color, 
indicating  very  imperfect  aeration.  AAHiile  the  mechanical  respi- 
ration was  in  progress  the  blood  plainly  showed  the  restoration  of 
oxygenation  by  the  change  to  a  briglit  red.  At  the  same  time 
movements  in  the  limbs  were  noticed,  but  normal  respiratory  acts 
were  not  established  for  two  hours  and  a  half. 

I'OISOMNC    BY    I'lIOSPIIOHrS. 

In  studying  the  effects  of  phosphorus  on  employes  of  match- 
factories,  Dr.  J.  Ewing  Mears^"  was  led  to  conclude  that  necrosis 
of  the  jaw  is  a  local  expression  of  the  constitutional  condition  pio- 
duced  by  inhalation  of  the  vapor  of  phosphorus  and  its  introduc- 
tion by  minute  particles  transferred  from  the  hands  to  the  food. 
The  quantities  of  the  agent  are  so  small  that  acute  symptoms  do 
not  appear,  but  gradually  tliere  is  induced  a  disintegration  of  the 
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red  blood-corpuscles  and  liitty  de<j;eiieratioii  of  the  arterial  coats. 
He  Ibuiid  that  this  toxic  condition  preceded  the  jaw-disease,  which 
did  not  supervene  until  alter  several  years'  exposure.  Examination 
of  tlie  ja\As  of  operatives  who  returned  to  work  immediately  after 
extraction  of  teeth  showed  inmiunity  from  attack  hi  the  periosteal 
tissue  thus  exposed.  In  one  such  case  necrosis  did  not  appear 
until  three  months  after  his  factory  labor  had  ceased.  Dr.  Mears 
thinks  that  the  conditions  under  which  experiments  have  been 
made  on  animals  to  prove  the  connection  bet^^een  the  disease  and 
direct  exposure  of  the  periosteal  and  perialveolar  tissues,  are  not 
similar  to  those  surroundhig  operatives  in  match-lactories.  The 
antidotal  powers  of  turpentine-vapor  seemed  to  him  to  be  well 
established  by  his  experience. 

Dr.  Kroenig  has  reported  his  experiments  on  young  dogs 
slowly  poisoned  with  phosphorus.  The  lesions  produced  consist  of 
necrosis  in  the  acmi  and  hyaline  degeneration  of  the  li^er-cells 
themselves,  of  the  vessels,  and  even  of  the  red  blood-corpuscles. 

In  studying  a  case  of  phosphorus-poisoning  Poleck  {Archir 
ilcr  Plidrmacie)  detected  three  months  after  death  no  free  phos- 
phorus, but  phosphoious  acid  was  Jbund  in  the  contents  of  tlie 
stomach  and  intestines,  and  in  the  heart,  liver,  kidneys,  and  brain. 

It  would  appear  that  in  iatal  acute  poisoning  by  phosphorus 
the  gastric  juice  is  not  materially  altered ;  the  pepsin  and  hydro- 
chloric acid  are  formed  as  in  health. 

A  poisonous  dose  of  phos[)horus  was  giAen  to  a  dog, ''  and  when 
toxic  symptoms  had  fully  developed  a  draught  containing  pepper 
was  introduced  into  the  stomach.  The  dog  was  bled  to  death,  and 
although  the  glands  of  the  mucous  membrane  were  found  m  fatty 
degeneration  the  gastric  contents  were  not  unliealthy.  A  similar 
result  was  obtained  from  another  dog.  which  six  days  after  the 
poison  was  given  had  decided  icterus  and  fatty  degeneration  of  the 
stomach  and  li^er.  Peptone  and  pepsin  were  found  in  both 
stomachs. 

POISONING    BY    POTASSIUM    BROMIDE. 

llic  symptoms  due  to  continued  use  of  any  one  of  the  alka- 
line bromides,  and  known  as  Bromism,  are  of  daily  occurrence,  but 
death  fairly  attributable  to  this  cause  is  ^•ery  rare.  Eigner^*  reports 
such  a  case  in  a  woman  19  }ears  of  age.  luider  treatment  for  epi- 
Icps) .    AVithout  medical  advice  she  had  by  increasing  doses  reached 
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the  amount  of  two  tea-spoon i'uls  a  day,  which  had  been  continued 
for  several  weeks.  It  was  estimated  that  in  less  than  a  year  nearly 
five  pounds  had  been  taken.  The  patient  became  weak,  nervous, 
wakeful,  slow  of  speech,  and  complained  of  vertigo,  headache,  and 
loss  of  memory.  There  was  salivation,  inflammation  of  mucous 
hning  of  nose  and  gums,  and  fetid  breath.  She  staggered  in  walk- 
ing: all  her  movements  with  the  hands  were  tremulous.  She 
became  delirious  and  died  in  five  days. 

At  the  autopsy  no  lesion  of  the  cerebro-spinal  system  was  dis- 
covered, but  there  was  a  decided  lobular  pneumonia  of  the  lower 
lobe  of  the  right  lung.  It  remains  a  question  whether  the  pneu- 
monia was  not  a  necessary  factor  in  causing  death. 

POrSONlN(J    15V    I'OTASSIUM    CHLORATE. 

AN  hen  chlorate  of  potassium  is  given  in  poisonous  doses  gas- 
tro-intestinal  symptoms  are  produced,  accompanied  by  congestion 
of  the  spleen  and  liver.  There  are  vomiting,  abdominal  pain,  and 
loss  of  a])])etite.  The  urine  is  scanty  and  albuminous,  and  some- 
times delirium,  coma,  and  convulsions  super\ene. 

Willie  '  lately  observed  a  case  that  had  taken  50  grams  (771 
grains)  daih  for  a  month.  The  following  symptoms  Avere  caused : 
\"omitiiig,  ])n)rus('  diarvhu\i,  dysinioca.  weak  heart,  and  cyanosis. 
Ihe  blood  changed  in  color  till  it  resembled  chocolate.  We  may 
account  ior  this  change  by  the  view  of  Marchand,^*^  that  the  chlo- 
rate is  reduce ul  by  the  blood,  haemoglobin  being  oxidized  to 
metlueiiioglobin.  and  death  I'oUowing  as  the  result  of  the  altered 
blood  and  the  dishitegration  of  the  corpuscles.  On  the  other  hand, 
the  gastro-intestinal  symptoms  suggest  the  opposing  tlieoiy  of 
Stokvis,'^  namely,  that  potassium  chlorat(>  destroys  life,  not  by 
direct  oxidizing  and  disintegrating  action  on  tli(^  blood,  but  partly 
l)y  gastro-enteritis  sucli  as  follows  the  administration  of  all  con- 
(tentrated  saline  solutions,  and  partly  by  the  physiological  effects 
produced  by  it  in  common  with  otlier  ])otassium  salts. 

Stokvis,  alike  with  Kiminyser.  lias  determined  by  a  series  of 
experiments  tliat  all  of  the  chlorate  taken  appears  unchanged  in 
the  urine  except  a  small  quantity  accounted  for  by  escaj^e  in  the 
faeces,  slow  elimination,  or  experimental  errors. 

This  appears  to  dispose  of  the  theory  of  reduction  of  tlu^ 
chlorate,  confirniing  the    previous   observations   of  Rabuteau   and 
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A  on  Mcring.  Stokris  fm-ther  denies  that  tlic  chlorate  affects  the 
ha?moglohin  in  any  way,  and  asserts  that  tlie  formation  of  methse- 
moglobin  is  a  putrefactive  post-mortem  chan<^e. 

This  hitter  view  was  recently  attacked  by  Marchand '''  in  an 
able  and  convincing  paper  which  arrays  much  e\ddence  against  it. 
The  cyanosis  constantly  seen  denotes  an  ante-mortem  change  in  the 
blood.  Blood  flowing  from  an  artery  of  a  living  dog  poisoned  by 
potassium  chlorate  sometimes  presents  the  brown  metliaemogloljin 
color.  The  blood-corpuscles  can  be  seen  in  various  stages  of  disui- 
tegi-ation.  The  brown  spleen-pulp  shows  masses  of  disintegrated 
and  discolored  corpuscles. 

Both  in  man  and  in  animals  the  kidneys  prei?ent  changes 
identical  with  those  caused  by  hgemoglobinuria,  while  iStockvis 
holds  tliat  the  tubules  are  blocked  up  with  red  corpuscles  and 
albumen  of  haematuria.  Marchand  finds  in  the  tubules  the  char- 
acteristic reddish-brown  granular  casts  of  haemoglobinuria  and 
methaemogiobinuria. 

Toxic  gastritis  was  observed  by  Marchand  in  but  one  case, 
and  then  it  seemed  to  him  a  secondary  and  not  a  primary  incident. 
AVith  respect  to  the  reduction  of  potassium  chlorate,  he  does  not 
argue  with  the  same  force  or  hold  to  his  formerly  expressed  ophiion 
with  much  tenacity.  Friedlander  has  met  with  an  acid  reaction 
of  the  blood  in  several  cases  of  this  kind ;  and  Riess^^  offers 
the  suggestion  that  the  blood  changes  may  be  due  to  lessened 
alkalinity  brought  about  by  the  chlorate. 

Lenhartz'^  supports  ]\Iarchand  in  a  record  of  a  case  under  his 
observations,  which  died  with  uremic  symptoms.  There  was 
anuria,  and  the  post-mortem  appearances  denoted  a  blocking  up  of 
the  tubules  by  excreted  haemoglobin  and  metluemoglobin  masses, 

POISONING    BY  POTASSIUM    IODIDE. 

Cases  of  death  from  the  use  of  this  substance  are  happily  ^ 
rare.  In  addition  to  the  one  reported  a  few  years  ago  by  Morrow, 
another  has  been  put  on  record  by  Wolf ''''^  At  the  outset  it  must 
be  stated  that  the  patient  was  suffering  at  the  time  I'rom  renal  dis- 
ense  and  cardiac  hypertrophy.  This  may  go  far  in  accounting  for 
her  unusual  susceptibility. 

Tlie  patient,  a  woman  aged  forty-eight  years,  took  of  a  sam- 
ple, afterwards  proAcn  to  be  chemically  jjure,  six  grains  four  times 
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daily.  Alter  lour  doses  the  lace  swelled  and  an  acne  and  a  pem- 
phigoid eruption  appeared,  although  the  medicine  was  now  stopped. 
In  twenty-lour  hours  this  eruption  involved  the  mucous  membrane 
ol'  the  nose,  mouth,  throat,  and  lar}iix. 

On  the  fourth  day  there  was  diarrhoea  with  stools  moderately 
bloody,  The  blebs  on  the  lace,  when  broken,  were  succeeded  b} 
deep  ulcers.  In  eight  days  the  patient  fell  into  collapse  and  died. 
No  autopsy  was  made. 

Some  anomalies  of  distribution  in  the  symptoms  of  iodism 
lunc  been  noted  by  Villar'"  and  by  Kice.''-  Villar's  case  was  a  man, 
aged  32,  inider  treatment  for  a  severe  ulcer  of  the  leg  following  a 
burn.  Without  a  syphihtic  history,  he  had  enlarged  axillary  glands, 
scars  on  the  neck  left  by  former  suppuration  in  the  cervical  glands, 
jind  an  enlarged  spleen.  He  had  never  taken  iodide  of  potassium 
previously.  Three  grammes  (-46  grains)  were  gi^•en  in  two  doses. 
In  two  hours  after  the  last  dose  there  came  on  sneezing,  vomiting, 
depression,  pain  and  swelling  in  the  parotid  glands,  with  headache. 

The  next  day  there  were  fever,  facial  eruptions  and  parotiditis 
on  both  sides.  The  symptoms  disappeared  rapidly,  as  the  medi- 
cine was  at  once  suspended. 

The  high  degree  of  local  mischief  was  probably  due  to  his 
peculiar  tendency  to  glandular  inflammation. 

The  case  reported  by  Rice  is  one  of  unilateral  iodism,  occur- 
ring in  a  plethoric  elderly  man,  who  had  at  one  time  previously 
some  form  of  mental  derangement.  He  took  for  a  bronchitis  three 
grains  of  the  potassium  iodide  thrice  daily.  In  thirty-six  hours  he 
developed  great  congestion  of  tlie  vessels  and  swelling  of  the  face, 
especially  on  the  right  side.  The  right  ear  was  leeched  to  relieve 
the  tensioiL  Coryza  was  also  present,  most  marked  on  the  right 
side. 

POISONING    BY   PTOMAINES. 

Brouardel,''^  in  the  name  of  Ogier  and  Minorici,  read  before  the 
Academic  dc  Medecine  a  paper  having  as  its  subject  the  ptomaines 
as  causes  of  error  in  toxicological  research.  The  ])rincipal  facts 
observed  by  them  are  as  follows:  1.  The  liver  and  the  kidneys 
lurnish  residues  that  have  in  general  the  same  reactions.  2.  The 
most  abundant  residues  are  furnished  by  amylic  alcohol  (alkaline 
solution),  and  by  l)enzin(^  and  chloroform  (acid  solution).  Petro- 
leum takes  nothhig,  or  nearly  nothing,  away  from  alkaline  solutions. 
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3.  Ill  one  case  only  (a  foetus  of  seven  to  eiglit  months,  proscntiufj: 
no  signs  of  putreiaction)  the  residues  showed  no  alkaloid  reac- 
tion. In  all  the  other  series  more  or  less  of  basic  substances 
were  obtained,  precipitated  by  general  reagents  (much  the  most 
sensitive  of  these  reagents  being  iodide  ol"  potassium  iodized). 
The  residues  are  considerable  from  \iscera  in  which  putrefac- 
tion has  hardly  commenced  (bodies  of  two  to  four  davs  in 
summer);  more  abundant  i'rom  viscera  in  active  putrefaction  (bodic- 
of  eight  to  twenty  days);  beyond  a  certam  limit  of  putrefaction 
(l)odies  exhumed  after  two  years  or  more)  the  quantity  of  pto- 
maines evidently  diminishes  conformably  to  the  facts  as  observed 
h\  others,  -i.  The  tabular  results  of  these  experiments  show  the 
amount  of  confidence  that  may  be  accorded  colored  reactions  in 
the  search  for  vegetable  toxic  bases  and  the  influence  of  ptomaines 
on  the  reaction.  For  example,  perchloride  of  iron  has  never  given 
any  coloration ;  it  is  therefore  a  good  reagent  lor  morphine.  Alco- 
hohc  potash,  after  oxidation  by  nitric  acid,  never  gave  a  \iolet 
reaction  comparable  to  that  of  atropine.  Nitric  acid  alone  often 
gives  yellow  or  orange  coloration  much  less  intense  than  that 
obtained  with  brucme,  but  capable  of  being  confounded  with  the 
tint  that  would  be  given  by  a  trace  of  morphine.  The  use  of 
reagents  containing  a  large  excess  of  sulphuric  acid  (molybdate, 
\anadate,  selenite,  etc.)  is  rendered  very  uncertain  by  the  presence 
of  ptomaines;  for  mixed  tints  are  obtained,  reddish  or  inchning  to 
violet,  and  very  often  identical  with  those  given  by  sulphuric  acid 
alone.  AVith  bichromate  of  potash  and  sulphuric  acid,  on  one 
occasion  only,  a  violet  tint  was  obtained  similar  to  that  gi\en  by  a 
trace  of  strychnine ;  witli  alcoliolized  sulphuric  acid  and  perchloride 
of  iron  certain  residues  gave  greenish  tints,  capable  of  being  con- 
founded with  those  of  digitaline  under  similar  circumstances. 
AMthout  giving  undue  im])ortance  to  tlies(?  causes  of  error  it  is 
necessary  to  take  them  into  consideration.  The  tmts  due  to  the 
presence  of  ptomaines  are  wcvcy  as  decided  and  as  evident  as 
similar  tints  produced  by  vegetable  bases.  Besides,  one  colored 
reaction  does  not  suffice  for  a  decided  conclusion ;  it  is  necessary 
to  consider  tlie  ensemble  of  the  chemical  and  physiological  facts, 
so  that,  in  fact,  the  chances  of  eiTor  are  very  slight.  The  complete 
])urification  of  the  residues  and  the  separation  of  the  ptomaines  are 
for  toxicology  problems  of  the  liighest  importance. 


1'2'2  ^£EDICAL    CHEMISTRY    AND    TOXICOLOGY.  [^^ptShfe^T 

AVhen  putrefaction  sets  in  the  first  free  ptomaine  that  appears 
is  cholin,  which  in  life  exists  only  as  a  constituent  of  lecithin.  It 
has  been  found  also  in  hops  and  in  ergot.  It  differs  from  neurin 
ill  composition  by  one  molecule  of  H.^O,  but  neurin  is  far  more 
poisonous.  By  means  of  Brieger's  method  for  the  separation  of 
ptomaines  Schulzc'^  has  succeeded  in  obtaining  an  alkaloid  hke 
chohn  from  lupin  and  pumpkin-seeds.  Not  only  is  its  double- 
gold  chloride  similar  to  that  of  cholin  in  composition,  but  there  is 
a  resemblance  in  physical  properties  also,  and  in  its  behavior  with 
(lie  usual  group  reagents  for  alkaloids. 

Tlie  same  method  of  isolation  for  the  ptomaines  was  practiced 
by  Elirenberg''^  in  an  investigation  of  sausages  that  liad  caused 
several  deaths.  Brieger's  was  found  superior  to  Stas'  process. 
When  received  the  sausages  had  begmi  to  decompose,  and  smelled 
of  indol.  No  metallic  poison  was  found.  Then  according  to 
Brieger's  method  the  finely  divided  material  was  digested  in  water 
fully  acidulated  with  H  CI.  filtered,  evaporated,  and  extracted  with 
alcohol.  This  solution  was  precipitated  with  mercuric  chloride, 
the  mercury  thrown  down  by  H.,S,  and  the  dissolved  chlorides  pre- 
cipitated as  a  double-platinum  salt  with  Pt  Clj.  T}ie  organic  bases 
detected  were  cholin,  neuridin,  trimethylamin,  dimethylamin,  and 
methylamin.  Trimethylamin  was  most  abundant,  then  dimethy- 
lamin and  cliolin.  It  may  be  possible  that  the  fatal  results  were 
due  to  neurin — a  powerful  poison,  but  so  unstable  as  to  change  by 
decomposition  into  the  di-  and  trimethylamin. 

The  author  ascribed  the  ])oisoning  to  the  presence  of  all  tlic 
])roducts  of  putrefaction.  The  view  of  Brieger  is  that  the  very 
poisonous  bases,  sucli  as  neurin,  are  products  of  certain  stages  ol' 
decomposition,  and  that  they  are  in  turn  decomposed  by  bacteria 
into  the  methylamins  and  other  less  poisonous  compounds.  On 
the  other  hand  these  salts  of  the  substituted  ammonias  may  be 
products  of  tli(^  action  of  II  CI  on  the  bases  themselves,  which  are 
easily  changed  by  the  mineral  acids. 

Nauwerck  made  cultures  of  the  bacteria  of  the  suspected 
sausage  on  different  tissues,  with  tlie  result  of  finding  no  organic 
bases  when  blood  was  the  material,  but  when  liver,  intestines,  and 
other  visceral  structures  were  used  they  yielded  to  Brieger's  pro- 
cess the  same  bases  found  in  the  sausage. 

In  a  study  of  poisonous   rheeso,  Vauglian''''  separated  a  crys- 
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talline  substance  producing  a  poisonous  efFcc-t  like  that  ol"  the 
suspected  cheese. 

This  he  named  tyrotoxicon,  or  cheese-poison.  Extending  his 
inquiry''^  he  discovered  the  same  principle  in  inilk  which  had  been 
kept  too  long.    His  method  of  isolating  tyrotoxicon  is  as  follows: — 

Haling  filtered  the  coagulated  milk,  the  filtrate  was  rendered 
slightly  alkaline  with  potassium  hydrate,  and  then  agitated  witli 
ether.  The  ethereal  layer  was  separated,  filtered,  and  allowed  to 
evaporate,  leaving  tyrotoxicon  as  a  crystalline  body  with  a  marked 
odor  and  taste.  Ten  drops  of  a  concentrated  aqueous  solution 
were  given  to  a  young  dog  and  produced  vomiting  and  diarrhoea. 

Vaughan  on  a  later  occasion  found  the  same  poison  in  ice- 
cream that  had  affected  eighteen  |:>ersons.  His  latest  studies, 
shared  by  Novie,"  have  resulted  in  the  discovery  that  the  t}T0- 
toxicon  makes  a  double  salt  with  platinum  chlorid(\  wliich  is 
explosive  like  the  double  salt  of  diazobenzol.  Other  chemical 
]X)ints  of  resemblance  have  been  noted  besides  a  similarity  in  physi- 
ological effect,  and  have  led  the  author  to  suspect  that  tyrotoxicon 
and  diazobenzol  are  one  and  the  same  thing.  Some  oysters  sus- 
])(>cted  of  poisoning  lia^e  yielded  the  sam(^  reactions.  It  was 
o])served  that  in  a  few  days  of  decomposition  the  oysters  lost  their 
diazobenzol,  which  goes  to  show  that  this  poison,  like  those  studied 
by  Brieger,  is  unstable,  appearing  at  certain  stages  only. 

POISONING    BY    SILVER. 

Shallenberger*'^  reports  a  case  of  skin-coloring  from  nitrate 
of  sih  er. 

The  patient,  aged  forty,  suffering  from  chronic  diarrhtea,  took 
one  third  of  a  grain  three  times  daily  according  to  a  doctor's  pre- 
scription for  a  few  weeks,  and  then  A^ithout  further  advice  con- 
tinued the  pills  for  about  two  years.  Her  skin  had  a  very  marked 
dark  metallic  appearance  in  certain  lights  and  a  bright  lustre  in 
others. 

Recent  observations"''  made  on  800  silver-workers  in  Berlin 
show  that  all  had  the  coloration  patches.  These  patches  are  round 
or  oval  in  shape,  varying  in  size  from  a  millet-seed  to  a  broad- 
bean.  They  are  anaesthetic  and  occur  principally  on  the  dorsum 
of  the  left  hand.  Only  workers  in  silver  are  thus  affected.  The 
absorption  of  the  metal   seems  to  have  no  effect  on   tlie  general 
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health.  Microscopical  cxaniiiiatioii  shows  that  the  patches  are 
caused  by  the  deposit  of  metalhc  silver  in  the  tissues.  They  arc 
soluble  in  nitric  acid  and  potassium  cyanide.  The  men  affected 
were  invariably  those  who  had  some  ulceration  or  abrasion  of  the 
hands  through  which  the  metal  was  absorbed. 

Tolmatcheff "'  records  a  case  of  silver-poisoning  from  repeated 
cauterization.  A  strong  peasant,  aged  58,  had  a  granuloma  at 
the  site  of  a  nail-wound  on  the  sole  of  his  loot.  Alter  removal 
the  denuded  spot  was  cauterized  with  solid  nitrate  of  silver  and 
the  application  repeated  fifteen  times  in  two  months,  with  supposed 
relief.  On  return  of  the  granuloma  seven  months  after  he  had 
the  same  treatment,  including  fifteen  more  silver  cauterizations 
^vitllin  two  months  and  a  half.  About  the  end  of  that  period  the 
man  began  to  lose  flesh  and  strength.  In  a  few  weeks  left  hemi- 
plegia came  on,  the  face  became  of  a  leaden  color,  with  ecchymoses 
under  the  eyelids;  many  brownish-black  spots  of  the  size  of  apple- 
pips  appeared  on  the  cheeks,  forehead,  neck,  abdomen,  hands,  and 
feet;  there  was  a  bluish  luie  on  the  gums;  the  sclerotics  became 
discolored ;  the  mouth  was  dr}  and  had  a  bitter  taste.  Microscop- 
ical examination  of  a  piece  of  the  stained  skin  showed  that  the 
brownish-black  specks  were  situated  mainly  in  the  lower  strata  oi' 
tlic  Malpighian  layer  and  in  the  upper  ones  of  the  subcutaneous 
cellular  tissue.  A  month's  treatment  by  tepid  baths,  iodide  of 
potassium,  and  Glauber's  salt  did  not  effect  any  improvement.  It 
was  reckoned  that  the  whole  quantity  of  the  silver  salt  employed 
in  the  case  was  not  more  than  one  draclmi  and  a  lialf 

POISONING  BY  STHVCHNIA. 

We  find  a  difficulty  in  reconciling  the  in^  estigations  of  Chouppe 
with  the  observations  of  Henderson  on  any  other  basis  than  that 
strychnia  and  antipyrin  affect  man  differently  from  animals. 
Chouppe'"  gave  to  the  Societe  de  Biologic  his  imestigations  tend- 
ing to  show  an  essential  difference  in  the  spasms  as  produced  by 
strychnia  from  those  produced  by  antipyrin.  He  found  that  the 
spasms  due  to  antipyrhi  are  much  less  tetanic  than  those  due  to 
strychnia  ;  they  are  never  excited  by  external  irritation  ;  they  in- 
volve the  respiratory  muscles  to  a  less  extent ;  and  never  give  rise 
to  asphyxia.  When  a  fatal  dose  of  strychnia  is  injected  into  an 
animal  Axliidi  is  under  the  influence^  of  antli)yrin.  strychnine  spasms 
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come  on,  which,  lioumcr,  alter  a  tresh  dose  ol"  antip}iin  gnc  way 
to  antipyrm  spasms ;  these  hitter  last  several  hours  without  killing 
the  animal.  He  concludes  further  that  each  of  the  two  agents 
seems  to  weaken  the  action  of  tlu^  other. 

Anrep^^  has  found  by  experiment  tliat  urethan  is  antagonistic 
to  strychnia.  He  thinks  it  superior  to  hydrate  of  cldoral  as  an 
antidote  to  convulsive  drugs.  It  is  less  dangerous  and  may  be 
given  in  large  doses  with  perfect  safety.  For  man,  doses  of  four 
to  six  grams  (3j-3jss)  would  be  required  to  overcome  the  poisonous 
effects  of  a  lethal  dose  of  strychnia.  Bockal"-  asserts  that  in  the 
dog  paraldehyde  is  a  powerful  antidote  to  strychnia,  though 
strychnia  is  not  an  antidote  to  paraldehyde. 

It  has  been  observed  that  strychnia,  unlike  brucia,  can  be 
precipitated  from  an  aqueous  solution  of  its  sulphate  by  potassium 
ferrocyanide. 

Hoist  and  Beckurts^^  propose  a  volumetric  method  based  upon 
this  fact.  They  find  that  if  a  0.5  to  1  per  cent,  solution  of  the 
two  alkaloids,  strongly  acidified  with  hydrochloric  acid,  is  treated 
wdth  potassium  ferrocyanide  luitil  a  filtered  portion  of  the  solution 
gives  a  blue  stain  with  ferric  chloride  paper,  the  whole  of  the 
strychnine  is  precipitated  as  acid  strychnine  ferrocyanide,  whilst 
the  brucine  remains  in  solution.  The  amount  of  strychnine  can 
thus  be  determined  by  using  a  standard  solution  of  ferrocyanide, 
244  parts  potassium  ferrocyanide  corresponding  to  334  parts  of 
strychnine. 

POISONING    BY    SULPHURIC    ACID. 

At  the  recent  assizes  at  Liverpool'^  Elizabeth  Berry  was  con- 
victed of  poisoning  her  daughter  to  procure  insurance-money.  The 
child  suffered  with  gastric  ])ain  and  vomithig  of  bloody  matter. 
She  had  also  red  and  blistc^red  lips.  The  inside  of  the  lips,  the 
gums  and  tongue  had  a  moist,  white  coating,  which  was  not  a  fur 
ofepithehum.  In  about  three  days  the  patient  died,  and  at  tlu' 
post-mortem  the  whitish  marks  in  the  mouth  wen^  found  changed 
to  a  dry,  brown  appearance  indicating  corrosive  action.  A  bhu  k. 
charred  patch  was  found  in  the  oesophagus.  The  stomach  A^as 
not  charred,  but  both  it  and  th(^  sm.ill  intestines  gave  signs  of 
recent  inflammation. 

On  chemical  analysis  of  the  various  organs  no  poison  was  dis- 
covered.     In  spite  of  this  the  opinion  prevailed  that  sulphuric  acid 
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had  been  <>iven.  As  is  well  known,  this  would  be  compatiblr 
with  all  the  laets.  (iarnier  lately  investigated  a  case  of  undoubted 
sulphuric-aeid-poisoning,  and  found  a  trace  of  arsenic  commonly 
present  in  the  commercial  acid,  but  even  from  an  alcoholic  and 
ethereal  extract  of  charred  tissues  obtained  no  reaction  ol'  sul- 
phiu'ic  acid.  The  (charred  patcluvs  <yn\v  a  strong  a(dd  reaction, 
which  from  further  study  Ganiic^r  concludes  was  due  to  phos- 
})lioric  acid  liberated  from  the  normal  phosphat(\s  of  the  tissues 
by  the  sulphuric  acid.  In  Berlin,  owing  to  the  restrictions 
placed  upon  the  sale  ol'  common  poisons  and  the  ease  with  which 
oil  of  \itri()l  can  be  purchased,  this  latter  is  of  i'requent  use  by 
the  suicide.  Mendelssohn  '  selects  from  the  annual  number  a 
case  for  special  mention.  A  girl  of  25  took  sulphuric  acid  in 
moderate  amounts,  and,  surviving  the  immediate  effects,  showed 
symptoms  of  gastric  ulcer,  complicated  with  typhoid  fever. 

After  four  weeks  n  marked  change  for  the  better  set  in, 
but  in  the  sixth  week  vomiting  began  again.  As  there  was  evi- 
dence of  pyloric  stenosis,  resection  Mas  performed  with  a  fatal 
result   in  twelve  hours. 

The  mucous  membrane  was  almost  entirely  destroyed,  and 
the  pylorus  would  alloAv  only  the  smallest  probe  to  pass, 

POISONING    BY    TIN. 

There  is  now  sufficient  e\idence  to  show  that  tin  compounds 
are  poisonous  locally  and  constitutionally.  IlaAing  already  proven 
experimentally  that  tin  may  be  absorbed  and  afterward  found  in 
the  tissues  and  urine,  Ungar  and  Bodliinder''"'  lately  investigated 
the  influence  of  thi  on  the  health.  They  used  for  their  experi- 
ment frogs,  rabbits,  and  dogs,  introducing  partly  by  the  stomach 
and  partly  subcutaneously  stannous  chloride,  the  tartrate  of  tin 
and  sodium,  and  the  acetate  of  tin-triethyl.  They  found  that  even 
tlie  non-corrosive  salts  of  tin,  when  thus  introduced,  caused  toxic 
symptoms  ending  in  death.  The  results  of  repeating  very  small 
doses  for  some  time  were  like  those  of  other  metals  which  gradu- 
ally undermine  the  health,  sometimes  even  causing  death. 

As  the  acetate  of  tin-triethyl  was  far  the  most  poisonous,  the 
conclusion  is  suggested  that  this  compound  nets  as  a  whole,  and 
not  simply  by  virtue  of  the  tin  that  is  in  it.  The  primary  symp- 
toms produced  b}   it  were  peculiar,  but  quickly  disappeared,  to 


RefereDc-««.  ]  MKDICAl,    ('HK.MISTIIV    A,\l>    T0X1(*<)L()0V.  127 

be  followed  after  some  days  by  symptoms  plainly  chie  to  the  tin 
itself. 
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LEGAL  MEDICINE. 

By  frank  WJXTKKOP  DRAPEK,  A.M.,  M.P., 

BOSTON. 


THE    LEGAL    RIGHTS    AND    OBLIGATIONS   OF    MEDICAL   MEN. 

Professionnl  Secrectj. — Li  Great  Britain  and  in  most  of  the 
States  of  this  country,  the  law  recognizes  no  obligation  on  the  part 
of  medical  men  to  guard  as  sacred  the  information  which  is 
imparted  to  them  in  confidence  by  their  patients.  Practitioners  of 
law  are  the  only  persons  in  these  States  who  are  not  compelled  to 
impart  confidential  communications,  when  the  courts  call  for 
testimony  under  oath.  In  Arkansas,  California,  Indiana,  Iowa. 
Michigan.  Minnesota.  Missouri,  Montana,  New  York,  Ohio  and 
Wisconsin,  physicians  are  permitted  by  statute  to  keep  under  their 
own  control  such  facts  of  a  medical  nature  as  have  been  intrusted 
to  them  in  the  privacy  of  the  sick  room,  but  elsewhere  in  the 
United  States  physicians  have  no  such  privileges.  ^ 

In  France,  and  in  most  continental  countries,  however,  this 
state  of  things  does  not  obtain.  There,  the  medical  man,  instead 
of  being  ])unished  for  contempt  of  court  if  he  persists  in  keeping 
inviolate  his  jKitient's  confidences,  is  held  accountable  for  just  the 
opposite^  course;  and  the  wise  apliorism  of  Hippocrates  that  what- 
(n'er  information  is  acquired  by  the  physician  in.  or  even  outside, 
the  exercise  of  his  profession  should  be  regarded  as  an  absolute 
secret,  lias  passed  from  a  tradition  or  custom  into  a  statute  law, 
with  penalti(^s  attached  to  its  infraction. 

To  this  law.  although  the  statute  itself  is  absolute.  th(!re  are 
some  exceptions  in  practice,  the  medical  practitioner  being  absohed 
by  the  judge  from  its  provisions  when  he  knows  of  plots  against 
the  state,  or  against  the  life  or  welfare  of  individuals;  cases,  for 
example,  of  poisoning,  abuse  of  children,  or  criminal  abortion. 
The  general  principle  which  governs  these  exceptions  is  that 
the  first  duty  of  a  physician  is  to  protect  his  patient,  and  if  the 
patient  is  being  poisoned,  or.  as  a  child,  is  ill-treated,  the  medical 
(128) 
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attendant  owes  it  to  his  patient  to  require  the  help  of  the  law  in 
preventing  further  damage.  Prof.  BrouardeP  has  very  fully  dis- 
cussed this  subject  in  a  work  which  presents  the  matter  from  the 
pomt  of  view  of  French  practitioners. 

One  of  the  immediate  occasions  for  the  discussions  out  of 
which  this  treatise  grew,  was  the  conduct  and  condemnation  of  one 
Dr.  AVattelet,  of  Paris,  who,  fancjdng  himself  injured  by  certain 
reports  which  were  in  circulation,  wrote  a  letter  to  a  daily  paper, 
explaming  his  conduct  in  relation  to  the  patient,  then  dead,  in  the 
treatment  of  whom  he  was  said  to  have  erred;  his  letter  contained 
allusions  to  the  disease  from  which  the  deceased  had  suffered,  and 
although  there  was  notliing  in  the  revelations  of  a  nature  to  injure 
the  feelings  of  his  patient's  family,  he  was  prosecuted  for  violation 
of  the  code  relating  to  professional  secrets,  and  was  fined  one 
hundred  francs. 

This  case  illustrates  the  rigor  with  which  the  French  law 
concerning  medical  secrecy  is  executed. 

Prof.  Brouardel  discusses  at  considerable  length  the  relation 
of  medical  men  to  life  insurance  companies,  especially  in  connec- 
tion with  this  subject  of  the  disclosure  of  facts  pertaining  to  the 
medical  history  of  patients.  The  companies,  as  is  well  known, 
seek  to  obtain  coveted  information  concerning  the  health  of  apph- 
cants  for  insurance,  and  after  the  death  of  insured  persons  they 
make  a  further  raid  upon  the  medical  attendant's  knowledge  of 
his  patient's  personal  history,  by  requiring  among  the  proofs  of 
death  a  certificate  of  the  cause  of  the  death. 

The  author  approves  the  rule  adopted  by  the  Society"  of  Legal 
Medicine  of  Paris,  as  follows:  "Physicians  should  always  abso- 
lutely refuse  to  give  certificates  indicating  the  nature  of  the  disease 
to  which  their  clients  have  succumbed;  neither  should  they  reveal 
any  of  the  circumstances  imder  which  the  death  occurred."  The 
company's  interests  are,  or  should  be,  sufficiently  guarded  by  its 
medical  examiner,  whose  duty  it  is  to  protect  the  company  from 
imposition  and  from  doubtful  risks. 

The  subject  of  the  obligation  of  medical  men  to  keep  pro- 
fessional secrets  has  engaged  the  attention  of  Italian  physicians 
also;  and  at  the  last  meeting  of  the  Italian  Medical  Association, 
Prof  Guelfi^  spoke  forcibly  on  the  subject,  declaring  that  there  are 
cases  in  which  the  physician  is  bound  to  preserve  absolute  secrecy, 
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even  if.  he  is  siimmoiK^d  to  testify  in  court,  and  even  if  he  is  freed 
from  the  obligation  of  secrecy  by  the  parties  interested ;  ibr  exam- 
ple, in  divorce  suits  for  adultery  with  s>^hilitic  infection  by  one  or 
the  other  of  the  two  persons  contesting.  There  are  other  cases  in 
which  the  attending  physician  ought  not  to  keep  silence;  because 
in  them  the  public  social  welfare  is  of  greater  moment  than  the 
individual  interest;  for  example,  an  investigation  relating  to  the 
health  of  a  betrothed  woman,  or  in  epidemics,  injuries  by  vio- 
lence, cases  of  poisoning.  In  these  cases  the  physician  indeed 
should  take  the  initiative  in  disclosing  the  facts.  In  short,  accord- 
ing to  Guelfi,  medical  liberty  should  be  relaxed,  and  the  limits  of 
professional  secrecy  should  be  restricted. 

In  discussing  the  position  taken  by  (juelh,  many  members  of 
the  Association  appeared  to  regard  the  question  as  a  moral  rather 
than  a  legal  or  professional  one.  Some,  indeed,  went  so  far  as 
to  call  the  obligation  of  medical  secrecy  an  unjustifiable  moral 
monstrosity,  since  it  often  serves  to  protect  vice  at  the  expense  of 
innocent  victims;  others  demanded  for  themselves  and  their  fel- 
lows complete  freedom  of  action  under  the  guidance  of  conscience. 
The  x\ssociation  finally  voted  in  favor  of  the  retention  of  medical 
secrecy,  and  against  the  practice  of  giving  information  concerning 
corporal  lesions. 

There  is  another  contingency  in  which  professional  confidence 
assumes  important  and  sometimes  embarrassing  relations.  Should 
a  physician  or  surgeon  give  information  to  the  })olice  when  a 
criminal  comes  under  his  care,  and  knowledge  of  tlie  crime  is 
obtained  by  the  voluntary  and  confidential  avowals  of  the  patient? 
U])on  this  subject  tlie  Medical  and  Surgical  Reporter  remarks 
editorially  that  "as  a  rule  physicians  should  religiously  guard  the 
secrets  of  their  patients,  and  especially  when  to  reveal  them  would 
expose  the  patients  to  shame  or  pvmishment.  I^ut  this  rule  can  not 
be  strained  so  as  to  apply  to  the  case  of  a  murderous  fugiti^  e  from 
justice.  A  man  who  breaks  into  the  house  of  a  keejx^r  of  otiier 
people's  moneys,  and  mak(^s  an  attempt  nj)on  his  life  in  order  to 
complete  a  felony,  is  an  outlaw,  and  whatever  ])ity  a  man  or  a 
physician  might  feel  toward  him  should  be  counteracted  by  the 
pity  lie  f(>(»ls  l()r  every  law-abiding  citizen.  AVIien  tlie  consecpiences 
of  his  crime  bring  a  dangerous  criminal  to  tlie  notice  of  a  medical 
man,  we  hold  it  to  be  a  duty  that  the  latter  should  disclose  the  fact 


'*'^^*trh!/Sf'""']  I^EGAL    MEDICINE.  1  ^U 

to  {\\c  propcn-  authorities,  and  not  hold  back  I'rom  any  false  notions 
in  regard  to  professional  confidences."  Without  question,  this  is 
the  pro])or  course  to  take. 

T/te  P/itjsician\s  R'ajJits  <(.s  a  Witness. — Mr.  Abrams'  of  the 
Savannah,  Georgia,  bar  has  reviewed  tlie  law  as  it  relates  to  the 
rights  of  the  physician  as  an  ordhiary  and  expert  witness,  and  the 
risks  which  he  runs  upon  his  refusal  to  testify.  He  says: — "A 
pliysician,  as  such,  is  under  no  obligation  to  the  public  to  testify 
or  give  liis  opinion  on  a  subject  with  which  he  is  peculiarly  con- 
versant; because  his  profession,  his  skill  and  knowledge  derived 
from  study  and  experience,  are  essentially  his  own  property,  and 
no  court  can  deprive  him  of  them  without  just  compensation.  In 
this  sense  the  license  to  practice  medicine,  surrounded  as  it  is  by 
numerous  safeguards  for  the  public  welfare,  with  laws  passed  for 
its  proper  exercise,  and  piuiishments  prescribed  for  their  violation, 
may  be  termed  a  franchise,  and  his  exclusive  property. 

"The  conclusions  from  numerous  adjudicated  cases  may  be 
stated  as  follows : — First,  a  physician  cannot  be  compelled  to  testify 
to  matters  and  things,  or  give  an  opinion  upon  matters,  derived 
from  liis  professional  skill  and  knowledge  alone.  Second,  he  can 
be  punished  for  contempt  in  refusing  to  testify  in  a  case  where  he 
has  witnessed  an  act  and  is  called  on  to  prove  it  in  a  court  of 
justice  even  though  it  involves  professional  opinions;  the  duty 
which  he  owes  to  the  community  in  furtherance  of  public  justice 
requires  it." 

The  urgent  need  of  some  settled  rules,  statutory  or  other, 
Avhicli  shall  govern  the  employment  of  medical  ex])erts  and  estab- 
lish their  rights  and  pri\ileges,  is  well  illustrated  in  the  following- 
contrasted  cases : — 

"1.  Dr.  F.  H.  Darby,  of  Morrow,  Ohio,  was  summoned  by 
the  State  as  an  ex])ert  in  a  murder  case.  He  refused  to  answer 
the  following  question  unless  paid  a  fee  as  an  expert:  -State 
whether  in  wounds  like  this,  there  would  be  immediate  gaping,  or 
would  the  lips  of  tlie  wound  for  a  time  remain  in  contact  or  nearly 
so.'  The  judge  declined  to  grant  tlie  fee  asked,  because  lie  held 
that  there  was  no  law  lor  it,  and  Dr.  Darby,  for  his  refusal  to  re])ly, 
was  sent  to  jail  for  contempt  of  court,  and  was  releas(>(l  only  after 
several  days'  confinement.  He  based  his  refusal  on  the  ground 
that  he  was  asked   to  give  expert   testimony,  and  as  it  was  not 
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claimed  that  he  had  any  personal  knowledge  of  the  case,  the  issue 
was  a  square  one."' 

"  2.  In  the  case  of  '  State  of  Michigan  vs,  Vanimmans,'  tlie 
judge  said,  when  a  physician  refused  to  testify  on  the  ground  that 
his  testimony  would  be  expert  testimony: — 'After  many  years' 
experience,  study  and  observation,  I  decide  that  a  physician's 
knowledge  is  his  stock  in  trade,  his  capital,  and  we  have  no  more 
right  to  take  it  without  extra  compensation  than  we  have  to  take 
])ro\'isions  from  a  grocter,  without  ])ay,  to  feed  the  juiy.  The  court 
nUes  that  the  witness  is  not  compelled  to  testify.""' 

SEXUAL   INCAPACITY. 

Hermaplirodism. — According  to  Brouardel,"  a  genuine  her- 
maphrodite is  a  myth.  Hermaphrodism,  so  far  as  it  relates 
to  the  internal  sexual  organs,  has  been  found;  but  its  coex- 
istence with  the  external  attributes  of  both  sexes  is  impossible. 
])uring  the  first  six  weeks  of  intra-utcrinc  life  the  foetus  is 
both  male  and  female;  according  to  the  prominence  and  develo])- 
ment  of  the  gland  of  Miiller  or  the  Wolffian  body,  it  becomes 
male  or  female.  It  can  be  readily  understood  that  if  the 
development  is  parallel,  it  might  result  in  the  coincident  forma- 
tion of  an  ovary  and  a  testicle  which  ordinarily  remain  in  a 
rudimentary  condition. 

It  is  quite  different  with  the  external  organs.  During  the 
iirst  two  or  three  months,  determuiation  of  the  sex  of  the  foetus  is 
extremely  difficult ;  one  observes  somethmg  like  the  rudiment  of  a 
penis,  which  is  destined  to  become  either  a  clitoris  or  a  penis. 
The  scrotum  is  cleft  in  the  median  line ;  the  closure  or  non-closure 
of  this  cleft  determmes  whether  a  true  scrotum  or  a  vulva  vshall  be 
the  result.  But  it  is  easy  to  understand  that  we  cannot  have  at 
the  same  time  in  the  same  person  closure  and  separation  of  the 
])arts,  a  scrotum  and  labia  majora.  Complete  hermaphrodism, 
therefore,  cannot  exist;  we  may  find  simply  malformations  capable 
of  raising  doubt  as  to  the  true  sex. 

With  regard  to  h(n-ma])hrodisni  of  the  internal  organs,  Brouar- 
del recognizes  four  chief  varieties;  we  may  find  (1)  two  ovaries 
and  two  testicles,  (2)  two  ovaries  and  one  testicle,  (fS)  one  ovary 
and  two  testicles,  and  (4)  one  ovary  and  one  testicle.  Exam})les 
of  any  one  of  these  Aarieties  are  extremely  rare.     To  these  should 
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be  added  a  fifth  and  still  rarer  abnormality,  in  which  the  individual, 
a  male,  has  two  testicles  and  something  like  a  uterus. 

The  cases  which  have  a  more  immediate  practical  interest  in 
their  mecUco-legal  relations  are  those  of  pseudo-hermaphrodism, 
which  consists  generally  in  an  arrest  of  development  of  the  sexual 
organs  in  the  male,  and  in  an  excess  of  development  in  those  of 
the  female.  Of  the  former,  a  typical  example  is  hypospadia.  The 
subjects  of  this  deformity  are  usually  cryptorchids.  In  the  female, 
spurious  hermaphrodism  is  found  illustrated  in  an  exaggerated 
development  of  the  cHtoris;  to  this  is  joined  sometimes  an  oblitera- 
tion of  the  vulva. 

In  hypospadia,  the  rudimentary  penis  shows  at  its  base  a 
groove,  a  kind  of  cutaneo-mucous  frenum  beneath  it;  this  the 
author  has  never  found  upon  the  clitoris,  and  it  is  in  his  opinion 
an  essential  characteristic  of  the  male  sex.  Then,  on  the  other 
hand,  the  cleft  scrotum  of  the  hypospadian,  showing  hi  the  two 
halves  a  resemblance  to  the  labia  majora,  has  nothing  analogous 
to  the  labia  minora ;  there  is  no  case  of  a  hypospadian  with  nymphae 
or  a  h}"men. 

RAPE. 

The  Gonococcus  and  lis  Recognition. — The  medical  jurist  often 
has  to  determine  the  true  nature  of  a  urethral  or  vulvo-vaginal 
discharge,  and  to  be  in  a  position  to  state  w^hether  the  pus  is  or  is 
not  gonorrhccal.  Lober,^  of  Lille,  has  undertaken  a  series  of  ob- 
servations whose  results  are  an  essential  aid  to  diagnosis.  All 
fluid  (hscharges  from  the  parts  mentioned  contidn  micrococci,  and 
pus  especially  displays  several  varieties  of  them.  The  one  charac- 
ter which,  according  to  Lober,  distinguishes  the  specific  gonococcus 
is  the  property  which  it  possesses  of  decolorization  when  the 
staining  metliod  of  Gram  is  employed. 

Appreciating  the  difficulty  of  differentiating  tliis  microbe  in 
the  midst  of  a  great  number  of  others  by  the  simple  process  of 
staining  the  specimen  submitted  for  examination,  Lober  resorted 
to  cultivation  as  a  means  of  diagnosis.  He  tried  cultivations  in 
bouillon  and  in  agar-agar,  pe])toniz(Hl  and  sweetened.  The  latter 
gave  good  results.  After  liaving  liquefied  the  agar-agar,  previously 
sterilized  in  glass  tubes,  and  having  mixed  with  it  the  fluid  to  be 
examined,  he  spread  the  preparation  on  a  glass  plate,  and  placed  it 
under  a  sterilized  bell-glass. 
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The  cultures  were  kept  at  a  temperature  of  tVoni  12°  to  20° C. 
On  the  third  day,  there  appeared  as  a  uniform  result,  on  the  sur- 
lace  of  the  cultures  of  gonorrhoea!  pus,  small  white  points,  whicli 
the  next  day  became  spots  of  the  size  of  a  pin's  head,  and  later 
spread  move  and  more.  If  one  colored  these  colonies  with  meth}l 
violet,  tliey  were  found  to  consist  of  \arious  lornis  of  micrococci 
and  diplococci.  Treated  after  tlie  metliod  of  Gram  and  with 
ak'oliol,  all  the  elements  became  decolorized.  The  results  as  de- 
scribed were  unitbrm  when  gonorrlueal  j)us  was  used  for  the  culti- 
vations. Often,  alongside  these  wliite  colonies,  there  appeared 
yellow  groups  ;  these  were  colonies  of  staphylococci  which  retained 
their  staining. 

Lober  was  successful  in  col(niizin<>'  and  reco<»nizino-  oonococci 
by  the  above  method,  derived  from  pus-stains  found  on  the  shu*t  of 
a  man  charged  with  rape,  and  on  the  chemise  of  his  \actim. 
Microsco})ic  examination  and  staining  of  a  macerated  portion  of 
the  same  spots  contirmed  the  culture  results,  by  detecting  the  pres- 
ence of  the  gonococcus  in  the  pus  cells.  AVhen  non-specific  pus  was 
used  as  the  material  for  the  culture-process,  the  micrococci,  strepto- 
cocci and  staphylococci  found  in  the  colonies  were  not  decolorized 
by  the  method  of  Gram. 

In  this  connection  may  be  quoted  a  remarkable  legal  decision 
in  England.''  The  charge  against  the  prisoner  was  on  two  accounts, 
one  with  having  carnal  knowledge  of  an  imbecile  woman,  and  th(^ 
other  lor  a  '•  fraudulent  assault "  on  the  same  woman,  occasioning 
her  actual  bodily  harm.  The  harm  done  consisted  in  the  willful 
infection  of  the  woman  with  syphilis.  The  prisoner  was  found 
guilty  of  both  charges,  and  was  sentenced  to  two  years'  imprison- 
ment for  the  first,  and  five  years  for  the  second  offense.  Th(^ 
lesson  of  this  singular  trial  is  that  a  man  knowing  himself  to  be 
suffering  at  the  time  with  gonorrhoea  or  syphilis,  may  be  con\icted 
and  punished  for  illicit  sexual  connection  with  a  woman. 

Pnxjfs  of  Riq>e. — In  a  lecture  delixcred  at  the  School  of 
Medicine  in  Paris,  BrouardeP"  corrected  some  of  the  errors  which 
have  taken  root  relative  to  the  crime  of  rape  and  its  proofs.  In 
approaching  the  study  of  rape,  he  says,  the  common  notion  is  that 
one  has  to  do  with  a  struggle  betwi^en  a  strong  and  ^•igorous  young 
man  and  an  attractive  young  woman.  As  a  matter  of  fact  the 
contrary  is  the  truth.     ThcMnan  is  generally  old,  intemperate  and 
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enleebled,  and  the  girl  is  small,  sciot'uloiis,  ugly  and  dirty.  Nor 
should  tlie  assaidt  be  regarded  as  a  brutal  or  violent  one;  it  is  com- 
monly otherwise. 

Brouartlel  defines  rape  as  the  introduction  of  the  penis  into 
the  vaginal  canal  of  a  woman  without  her  free  consent,  whether 
she  be  a  Wrghi  or  not ;  the  crime  may  be  committed  even  upon  a 
prostitute.  A  *•  crime  against  chastity  "  on  the  other  hand  is  any 
unchaste  action  practiced  on  the  genital  organs  without  penetration 
with  the  penis ;  such  an  unlawful  action  is  ordmarily  committed 
between  persons  ol'  opposite  s(\\,  but  often  as  well  between 
persons  of  the   same  sex,  with  or  without  violence. 

The  violence  may  consist  either  of  physical  or  of  moral  force; 
under  the  latter,  the  woman,  terrified,  is  unable  to  resist  or  to  give 
or  withhold  her  consent.  Another  illustration  would  l)e  intercouTse 
with  a  woman  by  a  man  falsely  representing  himself  as  her 
husband  when  she  was  too  sleepy  to  detect  the  fmud.  In  the 
same  categoiy  would  come  anaesthetic  states  and  hypnotism.  It  is 
not  necessary  to  the  crime  of  rape  that  the  act  should  be  accom- 
panied by  the  ejaculation  of  seminal  fluid. 

llape,  as  a  crime,  is  increasing  in  frequency  in  France,  especially 
as  it  is  observed  in  the  person  of  young  girls  under  16,  who  supply 
six  times  as  many  \ictims  as  are  foiuid  among  adults. 

Tardicu  gives  the  tbllowing  statistics  of  cases  occurring  under 
his  observation : — 

Girls  under  thirteen  years 435. 

Girls  between  thirteen  and  fifteen,  .  .  .  .90. 
Young  women  from  fifteen  to  twenty,  ....  84. 
"Women  over  twenty  years 9. 

The  crime  is  most  frequent  in  the  month  of  May,  the  world 
over ;  why  this  is  so,  Brouardel  does  not  luidertake  to  explam. 

The  difficulties  attending  an  investigation  of  a  case  of  rape 
grow  out  of  several  conditions;  among  these  are  the  shameful 
attempts  at  blackmail  which  certain  women  practice,  using  their 
little  girls  lor  the  purpose  by  irritating  their  external  genitals  ;  then 
it  frequently  happens  that  mothers,  misled  by  a  perfecth  innocent 
discharge  which  they  discover  about  the  viUva  of  the  child,  honestly 
believe  that  an  indecent  assault  has  been  committed,  and  by  threats 
of  punishment  frighten  the  child  into  lying  and  the  making  of 
false  charges. 
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EiTors  are  oflen  committed  by  medical  men,  not  only  in  inter- 
preting wrongly  the  character  of  muco-purulent  vaginal  discharges, 
but  in  declaring  the  hymen  to  be  absent  when  more  careful  exami- 
nation would  show^  its  presence. 

Finally,  certain  anatomical  conditions  about  the  vulva,  which 
are  congenital  and  are  found  in  whole  families,  are  occasionally  a 
source  of  error.  Dolbeau,  for  example,  describes  what  he  calls  a 
vulvar  canal,  a  cul-de-sac,  or  cavity,  just  above  the  fourchette,  and 
ascribed  by  him  to  repeated  indecent  assaults ;  the  penis,  too  large 
to  penetrate  into  a  vagina  hardly  of  the  size  of  a  pen-holder,  makes 
a  false  passage  and  establishes  a  sort  of  cavity  below  the  ostium 
vaginae.  Brouardel  says  that  this  may  be  true,  but  sometimes 
such  a  malformation  runs  in  families.  He  mentions  in  illustration 
the  case  of  a  little  girl  whose  father  was  accused  of  the  crime,  and 
whose  "  vulvar  canal "  admitted  the  thumb.  Brouardel  was  un- 
willing to  rest  the  truth  of  the  charge  on  this  one  sign,  and  on 
examination  of  a  younger  sister  he  found  exactly  the  same  mal- 
formation. 

Can  (t  Woman  he  RavisJied  without  her  knowledge  dnring 
Hypnotic  Sleep  ? — Brouardel  believes  this  to  be  possible  only  under 
certain  very  favorhig  conditions."  If  a  man  who  is  agreeable  to 
the  somnambulist  offers  suggestions  to  her  which  are  acceptable  or 
of  an  indifferent  character  and  not  offensive,  she  submits  herself  to 
them ;  but  if  the  suggestions  are  revolting  to  her  personal  affections 
or  her  natural  instincts,  she  opposes  to  them  a  resistance  which  is 
almost  insuperable. 

One  may  easily  lead  the  hjqjnotized  subject,  for  example,  to 
sign  a  receipt  for  money;  but  if  she  has  preserved  her  normal 
chaste  instincts,  anything  opposed  to  those  instincts  will  be  sought 
in  vain.  But,  on  the  contrary,  if  the  sentiments  and  the  acts 
offered  by  the  magnetizer  to  his  subject  correspond  with  her  own, 
she  obeys  readily  his  suggestions.  In  the  great  majority  of  cases, 
however,  a  woman  does  not  recall  in  her  waking  state,  what 
happened  to  her  in  the  state  of  somnambulism  or  vice  versd ;  yet 
the  same  feelings  affect  her  in  botli  states. 

The  Identification  of  Spermatozoa  in  Cases  of  Rape. — Ungar'- 
soflens  a  small  portion  of  the  stained  material  in  distilled  water,  to 
which  he  has  added  hydrochloric  acid,  in  the  proportion  of  one 
drop  to  forty  c.  c.  of  the  water.     This  slight  acidification  seems  to 
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retard  the  swelling  and  distortion  of  the  zoosperms,  and  with  no 
other  disadvantage  than  that  of  shrivelhng  them  a  httle,  a  matter 
remedied  by  using  a  higher  power  with  the  microscope.  After  the 
specimen  has  been  stained,  it  is  dried  over  an  alcohol  lamp.  Ungar 
has  succeeded  in  obtainmg  a  double  staining  of  the  zoosperms  by 
means  either  of  eosine  and  hgeraatoxylon,  of  carmine  and  eosine, 
\esuvine  and  eosrae,  or,  more  simply,  by  methyl  green  and  hydro- 
chloric acid. 

SUFFOCATION. 

On  the  Signs  of  Homicide  hy  Suffocation.- — Fauvelle^^  declares 
that  medico-legally  the  signs  of  asphyxia  by  suffocation  have  rela- 
tive  importance  only,  all  the  interest  in  this  relation  attaching  to 
the  signs  of  violence  which  indicate  a  homicide,  criminal  or  excusa- 
ble. He  states  tliat,  in  twenty  years'  experience,  he  has  made  thirt)- 
four  investigations  in  cases  of  death  by  suffocation ;  in  twentv"  of 
these,  suffocation  was  the  result  of  occlusion  of  the  mouth  and  nose ; 
seven  times,  pressure  on  the  larynx  and  trachea  was  the  cause ; 
three  times,  death  was  caused  by  compression  of  the  thorax  and 
abdomen  ;  and  one  was  a  case  of  living  burial.  In  three  instances, 
notwithstanding  distinct  signs  of  suffocation,  the  absence  of  \io- 
lence  forbade  a  conclusion  that  they  were  cases  of  homicide. 

Suffocation  is  a  kind  of  asphyxia  in  which  a  mechanical 
obstacle  to  the  entrance  of  air  into  the  lungs  is  the  single  lethal 
element.  It  is  always  marked  by  engorgement  of  the  right  cavities 
of  the  heart  and  great  vessels  leading  to  them  with  dark  fluid 
blood,  and  the  complete  emptiness  of  the  left  cardiac  cavities. 
Fauvelle  believes  that  suspension  of  the  respiration  arrests  the 
venous  circulation.  There  results  a  plethora  which  distends  the 
capillaries  of  the  thoracic  and  abdominal  organs,  and  produces 
capillary  ruptures  which  appear  in  the  form  of  minute  supei-ficial 
ecchymoses.  The  author  regards  subpleural  punctate  ecchymoses 
as  of  little  value  as  an  evidence  of  homicidal  suffocation. 

In  cases  of  occlusion  of  the  mouth  and  nose,  the  density  of 
the  tissues  renders  sanguineous  extravasations  in  those  parts  very 
rare  (one  case  in  twenty).  Most  often,  one  finds  a  red  discolora- 
tion, due  to  dilatation  of  the  capillaries  and  exactly  limited  to  the 
region  subject  to  pressure.  These  signs  of  pressure  are  found  not 
only  on  the  nose  and  lips,  but  also  on  the  mucous  membrane  of 
the  gums. 
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The  palm  of  the  hand  is  used  almost  exclusively  lor  pressure ; 
hence  traces  of  the  nails  are  observed  only  on  the  eyehds,  at  the 
root  of  the  nose,  and  in  the  region  of  the  masseters.  Twice  only 
did  Fauvelle  tind  that  the  occlusion  of  mouth  and  nose  had  been 
accomplished  with  the  aid  of  intermediary  means ;  but  the  traces 
of  pressure  were  not  Avanting,  although  they  were  more  diffused 
and  less  delined. 

BLOOD-STAINS    AND    THEIR    IDENTIFICATION. 

Recognizing  the  difficidties  that  attend  the  examination  of 
blood-stains  under  the  usual  conditions, — the  small  amount  and  tlie 
dried  and  altered  state  of  the  blood, — M.  Ferry  de  Bellone^^  treats 
the  suspected  stain  as  follows :  If  it  is  on  linen  or  cotton  cloth,  he 
cuts  it  in  straiglit  strips,  separates  the  threads  with  a  needle  and 
places  tliem  in  a  small  glass  tube  with  a  solution  of  sodium 
chloride,  one  part  to  one  thousand.  After  an  interval  of  a  few 
hours,  longer  or  shorter  according  to  the  season  and  temperature, 
the  liquid  takes  on  a  reddisli-brown  color,  from  the  disintegration 
of  the  stains.  The  fluid  thus  colored  can  be  at  once  subjected  to 
spectroscopic  examination  by  adjusting  the  axis  of  the  tube  as 
nearly  as  possible  to  the  axis  of  the  instrument ;  the  presence  of 
the  two  characteristic  absorption  bands  near  Frauenhofer's  band 
indicates  tlie  presence  of  haemoglobin. 

This  fact  having  been  established, — and  it  is  useful  in  gi^ing 
information  of  the  presence  of  blood  without  touching  the  liquid, 
— the  next  step  is  to  search  for  blood-globules.  The  fibres  of  the 
fabric  having  been  taken  out  of  the  tube,  after  first  shaking  it  so 
as  to  detach  the  cell-elements  and  causo'them  to  settle  to  the  bottom 
of  the  liquid,  one  or  two  drops  of  a  concentrated  solution  of  chloral 
are  added.  This  forms  very  quickly  a  red  precipitate  which  seeks 
the  bottom  of  the  tube.  When  this  precipitate  is  well  settled,  the 
clear  supeniatent  liquid  is  withdrawn  with  a  pipette,  and  a  drop  of 
the  red  residue  is  carried  to  a  glass  slide. 

This  shde  is  passed  rapidly  and  repeatedly  over  the  flame  of 
an  alcohol  lamp ;  tliis  produces  a  reddisli  coagulum,  from  whicli  a 
clear  liquid  is  separated,  wliich  sliould  be  absorbed  and  removed 
by  means  of  blotting  paper.  There  then  remains  upon  the  glass 
slide  the  coagulum  only,  in  the  form  of  a  thm,  delicate  pellicle. 
This  is  stained  red  with  a  solution  of  fuchsine.  and  when  the  stain- 
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ing  is  completed,  the  pellicle  is  washed  \\ith  wntcv  hy  the  use  of  a 
pipette.  Then  a  drop  of  dilute  acetic  acid  is  placed  on  the  speci- 
men, and  it  is  covered  with  a  co\oring-  glass.  The  preparation  is 
now  transparent,  and  the  I'uchsine  tixes  itsell'  in  the  blood-globules, 
coloring  them  a  bright  red.  The  mi(;roscope  now  permits  one  at 
once  to  recognize  the  blood-globules  and  to  differentiate  their 
special  forms  and  diameters.  The  blood  of  ducks  and  fowls,  so 
treated,  has  shown  the  cliaracteristic  oval  shape  of  the  globules 
after  several  years. 

^\^len  one  has  to  manipulate  blood-stains  found  on  the  blades 
of  weapons,  on  a  floor,  on  wood  or  on  stones,  the  spot  is  scraped 
ofl'  and  the  powder  so  obtained  is  placed  in  a  bag  ol'  tine  cambric ; 
the  specimen  is  tlien  suspended  by  a  thread  in  a  tute  in  the  solu- 
tion of  sodium  chloride.  When  the  blood  is  mixed  with  soil,  the 
separation  of  the  giobides  is  more  difficult,  because  of  the  clay 
usiialh'  found,  which  settles  rapidly  in  tlie  sahne  solution.  An 
attempt  should  in  this  case  be  made,  with  the  help  of  a  microscope 
of  low  power,  to  determine  the  particles  which,  by  their  color, 
resemble  blood ;  and  where  these  have  been  culled  they  may  be 
treated  first  with  the  saline  solution  and  then  with  tlie  cldoral.  In 
this  case,  too,  the  reaction  for  crystals  of  haemine  or  chlor-hydrate 
of  haematine  w'ill  be  indicated,  according  to  the  usual  method  witli 
glacial  acetic  acid  ;  and  its  results  will  declare  whether  or  not  the 
substance  is  dried  blood.  The  same  reaction,  as  a  control  method, 
is  apphcable  to  all  such  investigations. 

Lacour^'  formulates  the  following  conclusions  as  the  result  of 
an  extended  series  of  careful  studies  in  the  same  field  of  inquiry : — 

1.  In  the  majority  of  cases,  where  total  decomposition  has 
not  occuiTcd  in  the  specimen,  one  can  recognize  the  presence  of 
blood  in  suspected  stains,  even  after  the  lapse  of  several  years,  by 
using  the  method  of  micro-chemistry  and  spectroscopy. 

2.  If  skill  and  care  are  employed,  one  can  distinguish  luunan 
blood  from  that  of  bullocks,  sheep  and  oviparous  animals.  The 
search  becomes  much  more  delicate  when  one  has  to  do  with  the 
blood  of  the  dog  or  the  rabbit,  and  a  distinction  between  human 
blood  and  tliat  of  the  guinea-pig  is  altogether  impossible.  The 
globules  of  other  domestic  animals  resemble  more  or  less  those  ol" 
the  human  subject  in  their  diameter,  but  can  all  be  differentiated. 

3.  One  can  certifv  that   he  finds  in  the  specimen  of  blood 
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examined,  blood-globules  wliich  in  all  respects  are  like  those  of 
man  or  the  guinea-pig,  when  the  average  of  his  measurements 
gives  a  number  above  1-127  of  a  millimetre;  but  if  there  be  much 
variation  from  this  average,  it  shows  that  they  may  have  come 
from  a  dog  or  rabbit. 

HANGING   AND   STRANGULATION. 

A  Cause  of  Instantaneous  Death  by  Hanging.  —  Brown- 
Sequard,^^  having  demonstrated  experimentally  that  an  incision  in 
the  neck,  in  front  of  the  larynx,  produces  analgesia  in  all  the  adja- 
cent parts,  thus  explaining  the  fact  that  suicides  are  able  to  make 
deep  wounds  in  the  neck  that  would  seem  to  be  incredible  if  the 
peripheral  nerves  of  sensation  retained  their  function,  has  carried  his 
investigations  further  and  has  determined  that  the  larynx  and  skin 
of  the  neck  possess,  when  mechanically  irritated,  important  inhibi- 
toiT  functions  of  great  interest  in  the  study  of  death  by  hanging. 

Medical  jurists,  he  states,  know  that  dead  bodies  are  some- 
times found  suspended,  under  conditions  indicating  that  the  sus- 
pension itself  was  incapable  of  completely  cutting  off  the  air  from  the 
lungs  and  thus  causing  death  by  asphyxia.  An  explanation  of  tlie 
mode  of  death  in  these  cases  is  found,  accordmg  to  Brown-Sequard, 
in  the  fact  that  any  mechanical  irritation  of  the  larynx,  or  of  the 
trachea,  or  of  the  skin  covering  these  parts  (although  the  latter 
point  is  not  established),  can  cause  inhibition  of  the  heart's  action, 
of  respiration,  and  of  the  functions  of  the  brain. 

Such  irritation  may  bring  about,  all  at  once,  complete  loss  of 
consciousness  and  a  cardiac  and  respiratory  syncope  more  or  less 
complete.  In  this  respect,  there  is  a  \  ery  strong  analogy  between 
the  effects  of  a  puncture  of  the  medulla  and  those  of  a  mechanical 
irritation  of  the  larynx  and  trachea  and  of  the  skin  overlying  them. 
Brown-Se(piard  demonstrated  that  the  parts  which,  if  irritated, 
produced  analgesia  by  inhibition  were  ranked  as  follows : — 

1.  The  region  supplied  by  the  terminal  filaments  of  the 
superior  laiyngeal  nerves  (the  mucous  membrane  of  the  larynx). 

2.  In  a  less  degree,  the  trunks  of  those  nerves  and  the  trunk 
of  the  vagus  above  the  origin  of  the  superior  laryngeal. 

3.  The  trachea,  which  sometimes,  if  ligated,  causes  a  nearly 
complete  though  transitory  analgesia. 

4.  The  skin  of  the  neck  in  front  of  the  larynx. 
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WOUNDS. 

Suicide  bf/  Penetrating  Contused  Wounds  of  the  Head. — 
Suicide  by  contused  wounds  directed  against  the  head  are  admitted 
by  all  medico-legal  writers  to  be  very  rare.  Dr.  Allen  Staples^*^ 
gives  abstracts  of  cases  of  this  class  reported  by  Langer,'"*  Fourmet,"'' 
Angenstein,-"  von  Biart,"^  Carpenter,"'*  Schauenstein,'""  Fritsch,"" 
Albert,-'^  Fabrice,-"  Liman,""  Otto,"'"  Maschka,'-"  Riembault,'" 
Kupfer,""  Zaggl,'"^"  Hofmann,--  Krugelstein,-'"  von  Haumeder,-'" 
Howe,"  *  and  Frank  ;■"  and  adds  notes  of  an  extraordinary  example 
of  the  same  kind,  under  his  own  observation. 

A  German  stone-cutter,  intemperate  and  much  depressed, 
drove  into  his  head  two  stone-chisels,  each  8|  inches  long,  |  of  an 
inch  in  diameter,  with  a  flattened  point.  He  used  a  wooden  mallet 
weighing  2|  pounds,  and  fifteen  indentations  on  its  surface  into 
which  the  edge  of  the  chisel-heads  fitted,  indicated  the  number  of 
blows.  One  of  the  chisels  was  driven  through  the  head  irom  right 
to  left,  entering  in  the  right  temporal  region  and  emergmg  in  the  leil 
in  a  nearly  direct  line,  the  point  projecting  an  inch  and  a  quarter; 
while  the  head  of  the  tool  was  down  close  against  the  scalp.  The 
other  chisel  was  driven  into  the  centre  of  the  forehead  and  must 
have  entered  the  frontal  lobe  of  the  brain  at  least  half  an  inch. 

It  was  found  on  inquiry  tliat  he  drank  heavily  at  a  saloon 
adjoining  his  shop  and  then,  at  9  a.m.,  returned  to  his  shop,  osten- 
sibly to  work.  Twenty  minutes  later,  two  customers  tried  to  enter 
the  shop  to  consult  him  about  some  work ;  they  found  the  door 
locked.  Looking  through  the  glazed  part  of  the  door,  they  saw 
the  man  coming  toward  them  with  a  chisel  protruding  from  his 
forehead.  He  stooped  down  and  tried  to  unlock  the  door,  but 
failed  to  find  and  tuni  the  key.  Those  outside  then  forced  the 
lock  and  entered. 

His  first  words  were:  "Drive  the  chisels  farther  mto  my 
head."  He  added  shortly  after :  "  For  God's  sake,  pull  them  out ! " 
He  walked  a  distance  of  forty  feet  with  little  aid,  to  a  place  where 
surgical  assistance  was  given  him.  The  chisels  were  withdrawn 
by  traction  with  forceps  with  considerable  difficulty.  Moderate 
hemorrhage  followed  from  the  temporal  wounds.  The  patient,  at 
first  semi-conscious,  became  comatose  after  the  removal  of  the 
chisels;  he  was  so  restless  as  to  require  restraint.  He  sank  grad- 
ually, and  died  at  2.30  p.m.  on  the  day  after  his  injuries. 
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Ill  concluding  the  report  of  liis  case,  Dr.  Staples  remarks : 
'^  A  study  of  the  above  cases  shows  that  death  often  does  not  result 
from  the  immediate  effect  of  the  injuries ;  more  often,  the  patient 
either  gets  well  of  them,  dies  from  the  resulting  inflammation,  or 
tries  some  other  method  of  suicide.  Another  lesson  drawn  I'rom 
these  cases  is,  that  even  heavy  blows  against  the  head  do  not 
necessarily  produce  concussion  of  the  brain. 

"  In  a  given  case  the  diagnosis  between  murder  and  suicide^ 
may  be  of  great  importance,  and  attention  to  the  Ibllowing  points 
will  be  of  use. 

"  1.  The  situation  of  the  wounds  must  be  one  readily  accessible 
to  the  hand.  The  majority  of  these  injuries,  as  the  cases  gi^eii 
above  attest,  are  situated  on  the  frontal  and  parietal  bones,  more 
rarely  on  the  temples,  very  rarely  indeed  upon  the  occipital  bone. 

"  2.  Usually  more  than  one  wound,  frequently  many,  are 
found.  It  is  easily  comprehensible  that  the  first  blows  are  made 
somewhat  cautiously,  and  being  comparatively  unimportant,  do  not 
render  the  suicide  incapable  of  completing  the  act. 

"  3.  The  injuries  are,  as  a  rule,  huddled  together  in  a  compar- 
atively small  space,  and  take  a  parallel  course.  This  is  easily 
explained  by  the  quick  motion  that  has  been  taken  by  the  hand. 
This  disposition  of  the  wounds,  almost  cliaracteristic,  is  one  ol'  the 
most  constant  and  weighty  signs  to  whicli  our  attention  can  be 
directed. 

"  4.  Heavy,  strong  instruments  are  regularly  used.  If  they 
are  blunt,  fewer  wounds  are  to  be  looked  for,  as  unconsciousness 
would  be  more  quicldy  induced. 

"  5.  In  many  of  these  cases,  other  injuries  made  with  suicidal 
intent,  or  traces  of  them,  can  be  found  in  other  portions  of  the 
body. 

"6.  Signs  of  resistance,  or  non-resistance,  should  in  every 
doubtful  case  be  looked  for.  Regularity  of  the  wounds  and  a 
grouping  together  of  them,  are  not  compatible  with  resistance. 

"  7.  The  history  of  the  patient,  as  concerns  the  mental  state, 
is  always  of  importance.  Most  of  these  suicides  had  shown  aber- 
rations of  intellect,  ])erha]is  of  a  transitory  character,  and  hereditary 
taint  came  often  into  play.  J)elirium  and  cephalalgia  were  also 
the  causes  in  one  case  each. 

"It  goes  without  saying,  however,  that  to  avoid  an  error  of 
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diagnosis,  all  the  circumstances  in  a  given  case  must  be  carefully 
considered." 

Suicide  hff  a  Penetratiiiy  Wound  of  the  Heart. — This  unusual 
method  of  siiicide  had  an  illustration  in  the  case  of  a  man,  77 
years  old,  living  in  C'lerkenwell,  England,  who  made  nine  punc- 
tured ^^•ounds  in  the  epigastrium  and  tlie  regions  immediately 
adjacent,  using  a  darning  needle  made  more  easy  of  handling  bv 
means  of  a  cross-piece  of  tin  fastened  securely  in  the  eye.  One  of 
these  punctures  liad  penetrated  through  the  fourth  right  intercostal 
space  and  liad  entered  the  right  ventricle,  wounding  one  of  the 
l)osterior  group  of  musculi  papillares.  Through  the  small  punc- 
ture in  the  heart,  blood  to  the  amount  of  nearly  a  pint  had  escaped 
into  the  pericardium.  Seven  punctured  Mounds  were  found 
invohdng  simply  the  anterior  abdominal  and  thoracic  walls.  The 
ninth  wound  was  the  one  in  which  the  needle  was  found  fixed  post- 
mortem ;  the  weapon  had  made  a  superficial  laceration  of  the  \\\ex 
in  this  last  puncture.  The  patient  lived  "  an  hour  or  more  "  afler 
the  wound  of  the  heart.'* 

The  Medico-legal  Si<fulficance  of  More  than  One  Mortal 
Wound  on,  the  Same  Dead  Body. — The  Burton  murder  case,  which 
occurred  in  October,  1885,  in  Newport,  R.I.,  became  the  occasion 
for  a  discussion  of  the  abstract  question  whether  it  is  "  possible  for 
an  indiA'idual,  with  suicidal  intent,  and  in  quick  succession,  to 
inflict  a  perforating  shot  of  the  head  and  another  of  the  chest 
impHcating  the  heart.  Or,  reversing  the  proposition,  is  it  incredible 
that  a  person,  bent  on  self-destruction,  can,  with  liis  own  hand, 
shoot  himself  in  the  heart  and  in  the  headr' 

The  cause  of  death  in  the  case  referred  to  was,  at  first,  believed 
to  be  suicide;  neighborliood  rumors  and  suspicions  aroused  atl;er 
the  fiineral  of  Burton  led  to  a  reconsideration  of  tlie  affair  and  to  a 
rcAersal  of  the  previous  decision  of  the  coroner.  The  man's  son- 
in-law  and  two  daughters  were  accused  of  the  liomicide  and  in  due 
time  became  defendants  in  a  capital  trial.  In  the  course  of  this 
trial,  the  eldest  daughter  confessed  her  guilt  and  that  of  her  husband 
and  told  her  counsel  tliat  her  husl)and  was  the  guilty  a^cmt  of  her 
father's  death,  she  and  her  sister  Ixdng  accomplices.  This  confes- 
sion was  subsequently  confirmed  by  her  husband's  avowals. 

Burton  was  found  one  morning  lying  dead  on  \]\c  flooi-  of  ihr 
room  where,  as  it  appeared,  he  was  in  the  act  of  Inking  liis  break- 
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fast  when  he  was  shot.  Just  before  this  discovery,  two  pistol-shots 
had  been  heard  in  quick  succession,  and  a  sound,  as  of  a  heavy 
fall,  between  them.  The  body  lay  on  its  back,  near  the  table,  in 
an  easy  attitude.  A  revohcr,  of  .22  calibre,  was  on  the  floor  near 
the  side  of  the  body.  The  mouth  contained  food  that  had  not 
been  masticated,  and  a  portion  of  this  protruded  from  the  mouth, 
"having  just  been  bitten  off." 

There  was  a  penetrating  wound  of  tlic  liead,  passing  from  the 
right  to  the  left  and  from  the  front  backward,  entermg  the  right 
parietal  bone  about  two  inches  above  and  in  front  of  the  ear,  and 
lodging  in  the  posterior  part  of  the  left  hemispliere.  Another  ball 
had  penetrated  the  thorax  and  liad  passed  through  the  left  ventricle 
of  the  heart,  entering  at  the  base  and  emerging  at  the  apex.  The 
clothing  over  this  wound  was  burned,  but  the  hair  near  the  wound 
in  the  right  temple  had  no  appearance  of  being  singed. 

Prof  Agnew  considered  the  medico-legal  questions  involved 
in  this  case  of  suflicient  importance  to  justify  him  in  devoting  an 
elaborate  paper  to  their  discussion. '^^^  He  assumed  at  the  outset 
"  that  it  is  possible  for  a  shot-wound  of  the  head  and  of  the  heart 
to  be  suicidal,  and  as  to  the  precedence  of  injury,  the  head  or  the 
heart,  it  is  not  essential  to  the  case."  If  the  former  order  is  taken, 
the  shot  m  the  head  preceding  the  shot  in  the  heart,  we  must  sup- 
pose that  the  individual  did  not  lose  consciousness  and  did  not 
suflFer  paralysis  of  the  upper  extremities  as  a  result  of  the  wound. 
Cases  are  cited  in  support  of  this  hypothesis.  The  loss  of  conscious- 
ness in  a  given  shot-wound  of  the  brain.  Prof  Agnew  declares,  "  is 
not  due  to  the  mere  passage  of  the  missile  through  cerebral  matter ; 
you  can  thrust  a  finger,  a  trocar,  or  a  knife  into  portions  of  the 
brain,  without  at  all  afFectmg  either  sensibility  or  consciousness. 
It  is  due  generally  either  to  fragments  of  bone  carried  before  the 
vulnerating  body  and  buried  in  the  cerebrum ;  to  some  large  vessel 
or  sinus  being  opened,  causing  a  profuse  hemoiThage ;  or  to  trans- 
mitted vibrations  resulting  from  the  impact  of  the  ball  against  the 
skull,  thus  causing  a  molecular  disturbance  of  its  contents  and 
momentarily  deranging  the  orderly  operation  of  the  intellect." 

Regarding  a  paralysis  which  may  follow  a  shot-wound  of  the 
head  and  so  prevent  a  second  suicidal  wound  in  another  part  of 
the  body.  Prof  Agnew  is  of  the  opinion  that  "so  long  as  the 
middle  portion  of  the  ascending  frontal  and  corresponding  portion 
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of  the  ascending  parietal  convolutions  remain  uninjured,  the  power 
to  use  the  arms  is  retained;  and  the  same  may  be  affirmed  of  the 
lower  extremities,  so  loiifj^  as  the  upper  end  of  the  ascending  parietal 
con\()liitions,  and  that  part  of  the  posterior  parietal  lobule  imme- 
diately behhid  remain  intact.  The  motor  centres  are  all  grouped 
around  the  fissure  of  Rolando,  and  iniless  a  shot  or  other  missile 
trenches  on  these  special  regions,  motility  remains,  though  it  may, 
after  a  time,  be  lost  by  extension  of  hemorrhage  or  from  inflam- 
matory products;  and  the  fact  that  a  man  falls,  or  is  unable  to  rise, 
after  a  perforating  shot-wound  of  the  skull,  does  not  prove  that  the 
power  to  use  his  arms  is  lost;  the  missile  may  damage  the  leg- 
centres  and  not  aftect  the  arm-centres." 

If  the  order  of  the  shots  is  changed,  and  we  suppose  the  heart 
to  receive  the  first  wound,  and  the  head  the  second  wound,  Prof. 
Agnew  is  equally  clear  that  the  theory  of  suicide  under  such  con- 
ditions may  Ije  maintahied;  he  finds  on  record  a  considerable 
number  of  cases  to  support  this  view  and  to  serve  as  exceptions  to 
the  rule  that  wounds  of  the  heart  are  immediately  fatal.  He  asks 
the  question,  after  relating  instances  of  survival,  more  or  less  pro- 
longed, after  penetrating  wounds  of  the  heart,  '"can  any  one  doubt 
that  in  the  most  of  the  cases  cited,  these  patients,  had  they  been 
so  disposed,  could  have  inflicted  a  shot-wound  of  the  head]" 

Finally,  he  finds  that  instances  have  actually  occurred  illus- 
trating the  statement  that  a  suicide  can  inflict  the  two  wounds 
under  discussion. 

1.  A  student  shot  himself  in  a  water-closet.  The  ball  entered 
the  head.  Finding  that  he  had  not  accomplished  the  work  of  self- 
destruction,  he  went  to  his  bedroom  along  a  passage  and  shot 
himself  in  the  heart. 

2.  A  policeman  shot  himself,  first,  through  the  head.  The 
ball,  entering  the  right  temple,  was  ibund  lodged  in  the  cranial 
vault  on  the  opposite  side.  A  second  shot  was  fired  into  his  chest, 
the  bullet  entering  the  light  side  of  the  heart.  Death  from  mternal 
haemorrhage  followed  in  about  fixe  minutes.  This  was  done  in 
the  presence  of  witnesses. 

3.  A  boy,  aged  nin(?teen,  inflicted  four  shot-wounds  from  a 
revolver  on  his  own  person.  The  first  bullet  entered  the  forehead 
and  after  taking  a  circuitous  route,  lodgxnl  about  the  middle  of  the 
left  temporal  lobe.     A  second  ball  was  fired  into  tlie  chest,  and 

]0-v 
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passing  througli  the  sternum,  it  cut  through  the  left  ventricle  of 
the  heart,  on  a  level  with  the  mitral  valve.  A  third  shot  passed 
into  the  abdomen,  and  the  fourth  into  the  neck.  Death  ensued 
from  pericardial  hemon-hage. 

4.  A  grocer  was  found  dead  in  his  room,  having  locked  the 
door,  A  pistol  was  still  clutched  in  each  hand.  One  bullet  had 
passed  through  the  brain,  and  a  second  through  his  heart. 

5.  A  man  committed  suicide  in  a  park ;  one  bullet  entered 
the  brain  and  a  second  the  chest. 

Prof.  Agnew  draws  the  following  conclusions  from  his  obser- 
vations : — 

"  1st.  That  it  is  possible  for  a  ball  to  enter  the  brain  without 
destroying  consciousness,  though  it  may  for  a  fe\>  moments  cause 
some  mental  confusion.  2d.  That  a  ball  might  traverse  the  brain 
without  causing  muscular  paralysis.  3d.  That  a  suicide  may,  with 
his  own  hands,  if  so  disposed,  first  shoot  himself  in  the  head,  and 
within  the  lapse  of  a  minute  inflict  a  similar  wound  on  the  heart, 
and  that  there  are  a  suflicient  ninnber  of  cases  on  record  to  estab- 
lish the  feasibility  of  the  self-infliction  of  the  two  shots.  4:th.  That 
a  suicide  may  first  discharge  a  ball  into  the  chest,  wounding  the 
heart,  and  immediately  after  send  a  second  ball  into  the  brain." 

Dr.  Thornton  Parker,  writing  of  this  case,  with  a  full  knowl- 
edge of  all  the  evidence,  concludes  thus : — ■''  "  The  records  of  the 
Surgeon-general's  office  and  the  experience  of  surgeons  prove  beyond 
a  doubt  that  the  usual  residt  of  a  severe  penetrating  bullet-wound 
of  the  lif^ad  is  a  cert^iin  amount  of  immediate  unconsciousness, 
evinced  usually  by  a  i'all.  The  remarkable  exceptions  an?  not  to  be 
used  as  evidence  to  support  the  theory  of  suicide.  The  burden  of 
proof  rests  with  the  advocates  of  the  theory.  The  State  should 
not  be  put  on  trial  to  defend  a  position  so  reasonable,  but  the 
defence  must  prove  that  the  r(H'('])tion  of  a  jx'netrating  bullet- 
wound  of  the  skull  and  contents  is  not  necessarily  ibllowed  by 
unconsciousness.  The  overwhelming  evidence  of  the  past  fifty 
years  of  siu'gical  history  demonstrates  to  the  unbiased  observer 
that  Mr.  Burton  could  not  have  inflicted  upon  himself  the  wounds 
which  destroyed  his  life.  Such  evidence  cannot  be  gainsaid  or 
resisted,  and  how  it  can  be  answered  differently  it  is  hard  for  me 
to  understand. 

"  It  was  claimed  by  the  delence  that  suicides  \ery  commonl) 
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select  the  head  as  a  target  for  the  suicidal  shot.  However  much 
truth  there  may  be  iii  this  statemeut,  it  must  be  equally  true  that 
when  sucli  a  wound  is  inflicted,  powder  stains  or  burning  must 
necessarily  follow  ;  but  the  main  objection  to  the  argument  in  con- 
nection with  the  Burton  case  is,  that  hiniif'iUatehj  alter  accompUsli- 
ing  this  penetrating  pistol-ball  wound  ol'  the  bram,  the  supposed 
suicide  was  able  to  accurately  place,  hold  in  position,  and  discharge, 
tor  the  second  time,  the  pistol,  sending  the  ball  into  the  heart. 
This  is,  in  all  human  reason,  an  impossibility,  and  not  one  case 
can  be  brought  forward  to  illustrate  this  extraordinar}-  theory'. 

"  The  question  of  the  amount  of  time,  alter  the  receipt  of  a 
wound  in  the  brain,  before  unconsciousness  would  ensue,  has  pro- 
voked very  much  discussion.  It  seems  to  me  that  in  ninety-nine 
cases  in  a  hundred  there  is  more  or  less  shock  var}ing  Irom  shght 
bewilderment  and  loss  of  reasoning  to  absolute  loss  of  sense." 

In  further  illustration  of  the  same  topic,  the  following  case, 
reported  by  Dr.  G.  G.  Hubbard,"'  may  properly  be  added : — 

A  farmer,  aged  twenty-nme,  prosperous,  with  pleasant  envi- 
ronment, was  found  dead  by  his  wife  m  his  barn,  lying  on  his  back 
on  the  floor.  His  own  revolver  lay  within  reach  of  his  right 
hand.  It  was  of  twenty-two  calibre,  and  five-barreled;  thi'ee 
chambers  of  it  contained  empt}-  shells,  the  others  w^ere  loaded. 
There  were  three  bullet-wounds  on  his  body ;  two  of  them  were 
in  the  cardiac  region,  and  the  clothing  surrounding  them  was 
scorched  and  powder-bunit,  indicating  a  ven"  short  range.  The 
autopsy  showed  that  one  of  the  bullets  had  entered  the  cavity  of 
the  right  ventricle  of  the  heart ;  the  other  one  had  not  touched 
the  heart.  The  third  bullet  had  entered  the  right  temple  and  had 
penetrated  the  brain  at  least  four  inches.  This  one  had  evidently 
been  shot  last,  and  the  wound  was  also  powder-bunit. 

Undoubtedly  Prof.  Agnew's  position  is  correct  if  the  abstract 
question  of  possibilities  is  alone  regarded.  Each  case,  however, 
should  be  judged  on  its  own  merits.  In  the  Biuton  affair,  the 
experts  for  the  State,  (and  of  these  the  writer  had  the  privilege  of 
being  one),  had  before  them  something  more  than  a  hypothetical 
case  of  possibilities ;  the  data,  as  they  were  presented  in  the  ques- 
tions submitted  to  them  in  court,  clearly  indicated  that,  assuming 
the  facts,  as  stated,  to  be  true,  the  death  was  by  homicide  and  not 
by  suicide. 


UH  le(;al  medicine.  ['"TeS:i  Ke'lluonl'''"- 

Punctured  Wotnids-. — Katayama,"^  has  made  some  observations 
Ti])Oii  the  appearances  presented  by  wounds  ])roduced  by  a  conical 
l)ointed  weapon  upon  the  Ibllowing  organs  and  regions : — the 
skull  of  new  bom  children,  the  tongue,  the  trachea,  the  aorta, 
the  li\'er,  the  kidney,  the  bladder,  tlie  urethra,  tlie  uterus  and 
the  vagina.  These  general  conclusions  may  be  drawn  from  his 
studies : — 

Punctured  wounds  made  with  conical  pointed  instruments, 
u])on  tissues  and  organs  within  the  interior  of  the  body  never 
present  a  roiuided  outline^ ;  most  f)ft(Mi  they  are  in  the  iorm  of 
clefts  or  rents,  rarely  tlu^y  an^  triangular  or  irregularly  stellatr. 
In  tlie  majority  of  the  tissues  and  organs,  these  wounds  have  a 
nearly  uniform  appearance ;  tli(^  direction  of  the  rents  corresponds 
always  to  the  natural  direction  ol*  the  fibres  of  connective  tissue  or 
of  the  muscles.  In  this  respect,  much  de])ends  on  the  state  of  the 
organs, — whether  they  are  normal  or  diseased. 

The  work  of  Katayama  is  plentifully  illustrated  with  figures 
which  give  a  much  better  idea  of  these  interesting  studies  than 
text-description  can  do. 

INSANITY    IN    ITS    MEDICO-LEGAL    RELATIONS. 

The  ])rofessions  of  law  and  medicine  make  slow  progress  in 
coming  to  a  common  understanding  of  a  definition  and  of  tests  of 
insanity  which,  while  behig  scientifically  accurate  and  acceptable, 
shall  prove  usefid  in  the  settlement  of  disputed  questions  affecting 
human  life  and  the  ownership  of  property.  The  legal  mind  is 
a])[)arently  unable  to  escape  from  the  trammels  of  tradition,  and 
cannot  assimilate  the  advan(;ed  and  constantly  progressive  ideas 
which  are  the  fruit  of  scientific  study,  and  result  from  a  more 
liuinaiie  c()nsid(>ration  of  the  true  relation  of  mental  disease  to 
[inthology  in  general. 

How  wide  apart  are  the  ideas  whi(^h  pre\ail  in  the  ])rofessi()ns 
of  law  and  medicine  may  be  best  understood  by  comparing  the 
views  oi*  \arious  writers  or  by  watching  the  progress  of  an  im])or- 
tant  trial  where  issues  relating  to  insanity  are  raised,  and  able 
counsel  and  experts  are  em])l()yed.  Meanwhile,  rcvcMit  medical 
literature  has  not  been  without  (>vi(leiic(>  that  the  subjec^t  of  the 
in(>dic()-legal  relations  of  insanitv  has  retained  much  of  its  IbruKM- 
liiscination  ;  and  if  the  \  lews  of  medical  writers  still  show  some 
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diversity  in  details,  they  yet  demonstrate  the  fact  tliat,  in  general, 
there  is  substantial  agreement  n])on  the  main  question. 

Of  interest  in  this  connection,  is  an  article  on  the  diagnosis  of 
pp'omania  by  Marandon  de  ^Nlontjil.-''  Discussing  the  medico- 
legal relations  of  this  I'orm  of  insanity,  he  defines  its  subjects  as 
those  who  are  urged  on  to  commit  the  crime  of  incendiarism  by  an 
irresistible  intermittent  impulse.  A\'lien  arrested,  tlic)  deny  all 
knowledge  of  the  crime,  and  their  persistent  lying  is  one  of  the 
main  features  of  their  mental  state  and  the  chief  obstacle  to  a 
chagnosis  of  that  state  at  the  time  the  crime  was  committ(Ml.  The 
writer  summarizes  his  yiews  as  follows : — 

1.  There  exists  a  mental  disease  characterized  essentially,  if 
not  wholly,  by  an  irresistible  impulse  to  incendiarism,  wliich  seems 
to  spring  s])ontaneously  from  a  profoiuid  unconsciousness  of  wrong- 
doing. 

2.  In  a  yery  large  number  of  cases,  the  diagnosis  of  this  disease 
is  impossible  by  means  of  direct  inquiry,  either  because  of  the  dis- 
simulation practiced  by  the  accused  or  because  of  their  intellectual 
feebleness,  which  does  not  permit  them  to  supply  needed  informa- 
tion with  regard  to  their  mental  state  at  the  moment  of  the  crime. 

3.  In  these  cases  the  diagnosis  can  be  determined  by  certain 
data  drawn  from  an  indirect  inquiry. 

4.  These  data  relate  to  the  crime  on  the  one  side  and  to  the 
criminal  on  the  other. 

■').  The  data  pertaining  to  the  crime  are  as  follows,  in  the 
order  of  their  relatiye  importance : — {<>)  the  fires  are  set  in  materials 
which  are  yery  inflammable  and  which  need  only  to  be  touched 
with  a  lighted  match  ;  (A)  they  arc;  multiple ;  (r)  tliey  are  in  tlie 
country ;  (J)  they  occur  on  Sundays  and  holidays. 

6.  The  data  pertaining  to  the  accused  an^  as  follows: 
(<i)  absence  of  motive ;  (b)  hitellectual  feebleness;  (r)  physical 
disorders  and  mental  changes  coincident  with  the  crimes  or  imme- 
diately anterior  to  them  (cepnalalgia,  palpitation  of  tlie  heart, 
suffocative  sensations,  hissitude,  general  de])ility,  taciturnity,  de- 
spondency, a  habit  of  making  fires) ;  (</)  personal  antecedents  (con- 
vulsions in  infancy,  development  of  intellectual  disorders,  neuroses, 
fevers)  ;  (e)  an  inherited  nervous  disposition  ;  (/)  ])u])erty.  meno- 
])ause  or  mwistrual  irregularities  occurring  at  or  near  the  time  of 
th«   crimes ;    (<j)  eagerness   to   lend   help  in  extinguishing  fires ; 
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{/()  premeditation  aud  slyness  in  (^xc^iiting-  the  crimes;  lying  or 
equivocation  during  the  examination  ;  (/)  a  sound  mental  condition 
according  to  the  belief  of  the  community;  (/)  a  liabitation  in  the 
country. 

7.  Tlie  data  relative  to  the  accused  are  oi'  more  im})ortance 
than  those  relating  to  the  crime. 

8.  It  is  very  rare  to  find  all  the  conditions  enumerated  per- 
sonified in  a  single  individual;  each  case  must  be  judged  upon  its 
own  merits. 

9.  But  the  absence  of  motive  ought  always  to  be  made  out ; 
this  alone  does  not  suffice  to  establish  pyromania,  but  this  mental 
disorder  is  incompatible  with  the  existence  of  any  motive,  however 
trivial. 

Partial  Responmh'dlf tj  of  the  Tusane. — Upon  tlu^  occasion  of  a 
medico-legal  inquiry  into  the  mental  condition  of  a  woman  who 
poisoned  her  mistress  and  concealed  her  body  and  later  committed 
a  series  of  ingenious  frauds  to  obtain  possession  of  her  victim's 
fortune,  Dr.  BalP"  raised  anew  the  question  whether  insane  persons 
should  not  be  punished  ibr  such  unlawful  acts  as  do  not  flow  as  a 
natural  consequence  from  their  delusions :  "  thus,  the  lunatic  who 
imagines  his  body  is  made  of  glass  is  decidedly  insane ;  but  if  he 
murders  a  man  whom  he  has  good  reasons  to  wdsh  out  of  the  way, 
taking  artful  and  well-planned  precautions,  it  is  clear  that  he  has 
reasoned  in  the  same  w^ay  as  ordinary  criminals  and  deserves  to 
suffer  the  consequences  of  his  acts." 

The  author  believes  that  the  deterrent  effect  of  punishment,  the 
only  effect  which  justifies  it,  would  be  felt  in  a  salutary  way  by  a 
certain  class  of  lunatics.  Fear  exercises  an  incontestable  influence 
upon  some  deranged  minds,  and  there  is  no  valid  reason  why 
they  should  be  exempt  from  penalties  in  proportion  to  their 
accountability. 

In  the  case  which  was  the  occasion  of  Ball's  comments,  tlu^ 
culprit  was  a  woman,  clever  at  business,  an  indefatigabh^  worker 
and  of  superior  ability,  who  might  be  visited  with  religious  visions 
and  delusions,  without  losing  a  line  of  her  intellectual  a(hantiiges. 
Cupidity,  her  ruling  passion,  was  the  motive  of  her  crime,  and  the 
ingenious  precautions  which  she  took  to  secure  against  discovery 
showed  that  she  correctly  appreciated  and  justly  feared  the  conse- 
quences.    The  motives  which  governed  her  conduct  are  the  same 
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as  those  wliich  influence  ordinary  criminals,  and  the  kind  of 
insanity  which  she  inherited  does  not  in  any  fashion  justify  an 
exception  in  her  favor. 

Tliis  A'iew  was  confirmed  by  the  verdict  of  the  jury.  Ball 
observes  that  there  are  lunatics  who,  though  they  have  imperfect 
ideas  upon  right  and  wrong,  have,  at  least,  a  very  clear  perception 
of  the  dangers  to  which  they  expose  themselves  in  breaking  the 
hiw. 

F(ETICIDE    AND    IXrAXTICIDE. 

The  Ethics  of  Induced  Abortion. — Dr.  James  E.  Kelley" 
argues  forcibly  that  the  readiness  with  which  physicians  resort  to 
operative  procedures  to  induce  abortions  under  conditions  which, 
it  is  assumed,  place  the  mother's  life  in  jeopardy  if  pregnancy  is 
permitted  to  continue,  is  a  blight  upon  modern  ci\ilization  and 
professional  honor.  He  pleads  for  the  rights  of  the  unborn  child. 
He  says: — "As  physiologists,  we  cannot  accept  the  dictum  of 
Aristotle,  who  held  that  the  foetus  did  not  attain  liability  until  the 
fortieth  day  af\er  fruitful  coition;  neither  can  we  coincide  with 
those  legal  authorities  who  hold  that  the  human  offspring  is  not  a 
human  being  until  it  ceases  to  be  pars  viscerurn  mntris,  and  is 
completely  extruded  from  the  body  of  the  mother.  From  the 
instant  at  w^hich  impregnation  occurs  and  the  ovum  receives  life, 
the  foetus  is  human,  and  at  all  periods  differs  in  degree  only,  and 
not  in  kind,  from  the  infant  and  the  adidt.  Therefore,  we  must 
regard  it  as  a  'human  being'  with  an  inalienable  right  to  life, 
and  its  destruction  is  homicide." 

Homicide  is  either  justifiable,  excusable,  or  felonious,  accord- 
ing to  the  circumstances  attending  it.  To  which  class  of  homicide 
does  foeticide  belong?  It  is  not  justifiable  homicide,  nor  is  it 
excusable  homicide  or  manslaughter.  The  very  nature  of  the  case 
demands  grave  premeditation  and  a  definite  plan  of  action,  which 
constitute  malice  aforethouglit,  with  the  obvious  intention  to  com- 
mit a  felony;  and  the  operator  has  a  perfect  knowledge  of  the 
fatal  nature  of  the  act.  Thus  presenting  all  the  essential  con- 
ditions, we  must  look  upon  abortion  as  nothing  less  than  willful 
murder,  and  in  the  class  of  unnatural  crimes  because  it  is  con- 
trary to  the  great  fundamental  and  natural  instincts  of  selt- 
preser\ation  and  reproduction  of  species. 

It  is  often  contended  that  the  undeveloped  condition  of  the 
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fcEtus  and  its  dependent  and  defenceless  state  detract  from  its  claim 
to  existence;  bnt  this  is  an  argument  which,  with  equal  propriety, 
may  be  advanced  against  tlie  rights  of  many  adults,  most  children 
and  all  infants.  Mental  deficiency  might  be  pleaded  with  equal 
justice  in  defenc^e  of  the  murder  of  many  of  our  fellow-creatures, 
as  the  imbecile,  the  insane,  and  even  the  comatose;  but,  far  from 
extenuating  the  act,  their  condition  only  aggravates  any  violence 
whicli  is  offered  to  ilicm ;  wliile  monsters,  tlie  cyanotic,  and  the 
^  ictims  of  arrested  development  could  be  as  justly  destroyed  on 
the  ground  of  incomph^te  ])hysical  conformation  as  tlie  immature 
fcjetus. 

Another  defence  of  abortion  is  based  upon  the  comparison  of 
the  relative  ^•alue  of  the  lives  of  the  mother  and  foetus.  This  is 
but  an  effort  to  contrast  tlu^  known  with  the  unknown;  for  the 
natural  developnn^nt  of  this  unborn  being  may  r(\sult  in  a  career 
greater  than  any  with  whicth  the  world  has  ever  yet  been  blessed. 

The  relations  of  the  child  to  the  foeticide  being  thus  formu- 
lated, how  does  the  physician  stand,  who  must  act  either  as  a 
skilled  agent  or  as  a  ])rincipal  in  the  affair  I 

In  general,  tlie  duty  of  the  physician  in  all  cases  may  be 
summarized  thus: — He  must  perform  every  just  and  lawful  act 
which  is  essential  to  the  liie  and  conducive  to  the  physical  welfare 
of  the  patient  whose  care  he  has  undertak(^n.  In  the  act  of  abor- 
tion he  peribrms  an  operation  which  is  necessarily  destructive  of 
one  human  life,  and,  owing  to  its  hazardous  nature,  most  danger- 
ous to  another;  and  possibly,  as  in  cases  of  multiple  conception, 
the  operation  may  result  in  the  d(^ath  of  three  or  even  a  greater 
number  ol*  liuman  beings.  He  xoluntarily  undertakes  a  deed 
sanctioned  by  no  law,  but  always  regarded  as  a  felony.  He  con- 
stitutes himself  th(^  jndge  of  a  court  from  which  time  admits  of 
HO  appeal;  he  ignores  that  impartiality  so  (Essential  in  an  arbiter 
of  life  and  d(;ath,  and  is  sinndtaneously  the  judge  and  counsel  for 
the  prosecution ;  he  decides  adversely  to  the  accused,  and  condemns 
him  to  death,  and,  lastly,  is  the  executioner  of  his  own  sentence. 

The  pr(;\'al(^nce  of  abortion  as  an  established  procedure  in 
modern  medicine  shows  that  new  laws  are  needed  which  shall 
tend  to  limit  its  application  to  the  minimum  and  to  alleviate,  in 
the  judicial  sense  at  least,  the  act  of  abortion  into  "justifiable  fo'ti- 
cide."     Such  a  restriction,  wliile  affording  every  advantage,  com- 
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patible  with  justice,  to  the  mother,  should  insure  to  the  ibetus  every 
possible  security  by  adequate  iiivestij^ation  and  representation,  in 
accordance  with  established  legal  procedure. 

Every  court  or  tribunal  consists  of  three  essential  elements: 
the  plaintiff,  the  defendant,  and  the  judge.  The  two  first-named 
are  frequently  permitted  to  appear  by  proxy,  and  generally  their 
mterests  are  guarded  by  skilled  advocates.  In  criminal  law,  w^here 
a  fourth  element  is  introduced  in  the  person  of  the  executioner, 
the  greatest  precautions  are  exercised  to  secure  for  even  the  most 
notorious  malefactor  every  advantage  which  can  accrue  from  a 
thorough  investigation,  the  admission  of  favorable  testimony,  and 
the  assistance  of  able  lawyers,  who  are  frequently  supplied  by  the 
State.  If  such  care  be  bestowed  upon  the  equitable  trial  of  aban- 
doned criminals,  it  is  natural  to  inquire  if  the  State  does  not  neglect 
its  duty  by  permitting  this  notorious  and  daily  destruction  of 
human  life  without  a  rigid  investigation,  and  the  assertion  of  its 
unquestionable  right  to  veto  or  to  sanction  each  case,  according  to 
its  merits. 

If  the  authorities  could  be  awakened  to  the  necessity  of 
establishing  a  tribunal  for  the  purpose  of  restraining  those  prac- 
titioners who  are  not  deterred  by  ethical  considerations  or  religious 
scruples,  its  construction  should  be  an  easy  matter  for  the  practical 
legislator.  According  to  precedent,  it  might  consist  of  a  presiding 
officer  or  judge,  a  physician  of  the  highest  professional  probity 
and  judicial  reputation,  an  able  practitioner  as  the  counsel  of  the 
foetus,  the  parent  being  represented  by  her  personal  medical 
attendant ;  the  fourth  member  of  the  court  would  be  the  executive 
officer.  That  such  an  officer  as  a  State-abortionist  should  be 
appointed  is  apparent,  owing  to  the  many  instances  in  which  no 
power  could  compel  the  attending  physician  to  perform  so  r('])ug- 
nant  an  operation,  while,  even  if  he  were  to  undertake  it,  his 
opportunities  might  not  afford  him  the  essential  skill  and  experi- 
ence. It  would  hardly  be  in  k(V(>ping  witli  that  rigid  iin])artiality 
so  desirable  in  a  presiding  officer  if,  as  the  e\(>cuti()n(>r  of  liis  own 
mandate,  lie  were  to  perform  an  operation  for  which  he  would 
necessarily  be  remunerated,  neither  would  it  be  in  keeping  ^^  ith 
the  function  of  the  physician,  to  whom  we  have  alluded  as  the 
representati^•e  or  defender  of  tlie  foetus,  to  destroy  the  hie  of 
his  client. 
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With  such  a  tribunal,  the  operation  would  be  shorn  oi'  some 
of  its  most  objectionable  features.  A  restraint  would  be  imposed 
upon  those  wlio  regard  their  personal  judgment  as  all-sufficient 
and  final,  if  the  practitioner  were  compelled  to  report  to  the  execu- 
ti\('  those  cases  in  which  he  considered  abortion  essential.  The 
members  of  the  noblest  profession  would  be  protected  from  a 
degrading  demand  to  commit  a  felony ;  the  popular  opinion,  which 
ascribes  to  the  medical  profession  the  odium  of  encouraging  abor- 
tion, owing  to  the  levity  with  which  physicians  frequently  discuss 
the  subject,  would  be  exploded ;  without  the  sacrifice  of  dignity  or 
emolument,  the  physician  would  transfer  to  the  strong  arm  of  the 
law  a  great  responsibility  ;  without  any  infringement  of  her  liberty, 
the  patient  would  have  the  advantage  of  supervision  and  treatment 
by  skillful  and  experienced  physicians  in  consultation  with  her  own 
attendant;  and,  finally,  two  classes  of  criminal  abortion,  which 
occur  but  too  often,  and  without  attempt  at  concealment,  woidd  be 
eliminated.  The  first  of  these  is  that  in  which  the  patient,  anxious 
to  evade  the  trials  of  maternity,  imposes  upon  the  inexperienced 
or  careless  physician  by  simulating  the  alarming  symptoms  of  per- 
nicious pregnancy,  until  he  is  persuaded  that  abortion  alone  can 
preser\'e  her  life.  In  the  other  class,  the  practitioner,  more  or  less 
above  suspicion,  justifies  or  cloaks  a  criminal  abortion  by  averring 
that  the  evacuation  of  the  womb  is  essential. 

In  somewhat  the  same  tone.  Dr.  Isaac  N.  Quimby^"  discusses 
the  anomalous  state  of  the  law  relating  to  the  destruction  of  foetal 
life.  Infanticide,  in  common  law,  consists  in  the  doing  of  any  act 
whereby  the  death  of  an  infant  is  caused  after  it  is  fully  born  alive. 
It  is  distinguished,  by  law,  from  the  killing  of  a  child  within  its 
mother's  womb,  which  is  known  as  foeticide.  When  the  death  of 
a  newly  bora  infant  is  occasioned  by  an  unlawful  act,  as  distin- 
guished from  mere  accident  or  unavoidable  casualty,  such  an  act 
constitutes  the  crime  of  felonious  homicide  and  may  be  either 
murder  or  manslaughter,  according  to  the  circumstances  of  the 
particular  case.  In  every  instance,  howe\er,  the  death  must  occiu* 
after  the  actual  birth  of  the  child,  or  no  crime  is  committed.  If  a 
person  uses  means  for  the  procurement  of  an  abortion  upon  the 
mother,  either  by  the  administration  of  medicines  or  by  the  use  of 
instruments,  or  in  any  other  wav  whatever,  and  the  fa?tus  is 
destroyed  before  birth,  the  act  is  neither  murder  nor  manslaughter, 
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at  common  law,  but  only  a  misdemeanor  !  It  is  not  indieUible, 
under  the  common  law,  to  procure  an  abortion  with  the  consent  of 
the  woman  unless  she  is  quick  with  child  ;  and  ''quick  with  chikr' 
is  defined  by  the  law  to  mean  that  the  period  has  ani\(Hl  wjien  tlic 
life  of  tlie  infant  has  commenced,  a  fallacy  based  upon  an  old 
English  law,  which  no  longer  obtains,  that  the  use  of  the  term 
abortion,  medically  considered,  is  limited  to  the  expulsion  oi'  the 
contents  of  the  womb  before  the  sixth  month  of  gestation.  But 
that  law  has  long  since  been  repealed ;  abortion  under  Knglish 
laws  now  means  the  expulsion  of  the  foetus  at  any  period  of  gesta- 
tion and  its  procurement  is  reckoned  a  felony.  This  ancient,  but 
now  exploded  theory,  that  life  in  the  foetus  does  not  commence 
until  the  third  or  fourth  month  of  gestation  is  fbinided  upon  igno- 
rance and  a  misconception  of  facts,  and  is  contrary  to  modern 
science.  As  physicians,  we  should  insist  most  positively  that  the 
life  of  the  foetus  begins  at  the  moment  of  conception,  and  therefore 
the  destruction  of  the  foetus,  at  any  period  of  gestation,  should  con- 
stitute murder. 

Yentilation  of  the  Middle  Ear  of  the  New-horn  Child,  as  a 
Sign  of  Living  Birth. — Gelle"  thus  states  his  views  with  regard  to 
the  significance  of  air  in  the  tympanum  of  the  new-born  child  as 
an  indication  that  the  child  was  born  alive.  All  authors,  he  says, 
admit  the  existence  of  a  gelatiniform  plug  (often  modified  by 
extravasation  of  blood  or  by  suppuration)  which  fills  the  tympanic 
ca\ity,  and  they  know  that  this  cavity  becomes  empty  at  birth,  so 
as  to  give  access  to  the  external  air.  How  does  this  transition 
from  fullness  to  vacuity  take  place  ?  To  what  is  the  penetration 
of  air  due  ?  It  is  due  at  once  to  the  absoi-ption  of  the  tympanic 
mucous  mass  and  the  penetration  of  air  by  the  eff'orts  of  deglutition 
and  respiration  at  the  moment  that  the  child  cries.  Hemorrhage 
and  suppuration  of  the  tympanum  prevent  the  disappearance  of  the 
altered  plug,  and  so  oppose  an  obstacle  to  the  admission  of  the  air ; 
so  that  certain  conditions  in  the  ear  itself  liinder  the  ventilation  of 
the  middle  ear  of  the  new-born  cliild.  In  these  cases  the  mucous 
mass  persists,  and  thus  the  medico-legal  value  of  this  condition  in 
its  relation  to  li\ing  birth  is  considerably  modified.  If  the  lungs 
are  found  expanded,  the  problem  is  solved ;  if  the  lungs  remain  in 
a  foetal  state,  or  are  putrefied,  the  presence  of  air  in  the  tympanum 
can  be  referred  to  the  effect  of  decomposition ;  in  such  cases,  how- 
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ever,  it  is  not  air  which  oik^  finds,  hut  most  often  it  is  a  Uqnid 
mass.  When  one  tinds  a  firm  plu*>-  in  the  middle  ear  and  at  the 
same  time  a  fcetal  state  of  the  hini>s,  the  two  ecmditions  too-ether 
have  a  very  j^reat  vahie. 

Exn/mlnafloiiof  llif,  Moxfh  a  ml  l*h<n'i/n.r  of  Xf'ir-horn  (^JilJilren 
lit.  Sirxpfcfed  Jnfuiit'ichU-. — lluher''*  calls  attention  to  the  necessity 
of  a  thon)u<>-h  examination  of  tlie  mouth,  pharynx  and  lar\iix  in 
cases  of  suspected  infanticide,  and  criticist^s  adversely  the  methods 
nsiially  adopted  in  makin^^-  such  examinations.  He  recommends 
the  following-  procedure: — The  usual  section  in  the  middle  line 
over  the  sternum  is  prolonged  throu<4"h  the  soft  ])arts  of  the  imder 
jaw,  that  is,  throuj^li  the  cliin  and  under  lip.  One  hlade  of  sharj)- 
pointed  scissors  is  passed  immediately  hehind  the  alveolar  process, 
in  the  middle  hue,  from  ahove  downward,  and  the  mandihida 
divided.  The  halves  of  the  lower  jaw  can  then  be  separated  and 
thrown  ba(-kward  on  each  side,  affording  a  complete  view  of  tht^ 
mouth  and  pharynx,  without  disturbing  any  foreign  body  that  may 
be  located  there. 

The  tongue  can  be  drawn  either  forward  or  to  one  side,  as 
most  convenient.  The  advanhiges  claimed  are  :  facility  of  execu- 
tion, thoroughness  of  investigation,  with  minimum  disturbance  of 
the  parts  in  relation  to  disfigurement  of  the  cada\er. 

HYPNOTISM    AND    CRIME. 

During  the  past  year  the  medico-legal  relations  of  hypnotism 
have  received  renewed  attention.  To  such  a  degree  has  interest 
in  the  subject  been  stimulated  in  France^  that  the  French  Govern- 
ment deemed  it  a  worthy  theme  for  lull  in^estigation  at  public 
(»xpense,  and  appointed  a  commission  composed  of  magistrates  and 
professors  of  mental  and  legal  medicine,  Prof.  Ih'ouardel  among 
the  latter. 

Two  of  the  (piestions  investigated  by  this  committee  were  as 
follows: — ""  1.  Can  a  person  cause  another,  when  in  a  stat(^  of 
hypnotism,  to  sign  receipts  for  money  not  received  \  2.  Can  a 
person,  hypnotized,  b(^  forced,  against  his  or  her  will,  to  ex(>cute  a 
will  in  favor  of  any  individual  \  The  mode  of  (experimentation 
was  as  follows :  A  young  woman  was  hypnotized,  first  by  pressure 
on  a  suggested  hypnotic  point  and  then  by  slight  friction  on  the 
forehead.      Brouardel  then  a])])roached  her  and   asked   \\v\  if  she 
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would  accept  a  loan  of  filly  francs.  At  first  slio  refused  ;  but  on 
the  suggestion  being  Ibrced  upon  lier,  slie  gradually  weakened  and 
finally  consented  to  accept  the  offer.  A  stamped  receipt  was  then 
drawn  up  with  every  possible  legal  precaution  and  the  patient  her- 
self was  (piite  anxious  that  there  should  be  no  mistake  about  it.  She 
then  signed  it  and  Brouardel  put  it  in  his  pocket,  but  did  not  offer 
to  give  her  the  money.  She  was  then  awakened  and  acknowledged 
that  the  receipt  was  signed  by  her,  but  could  not  remember  under 
what  circumstances  she  had  been  induced  to  sign  it,  or  whether  or 
not  she  had  recei\(^d  the  money.  Legally,  the  recei])t  was  entirely 
\alid,  and  the  holder  of  it  could  collect  payment  for  the  loan. 

In  the  test  of  making  a  liypnotized  subject  execute  a  will,  a 
young  woman  was  placed  in  the  hypnotic  state  and  told  that  it 
was  absolutely  necessary  lor  her  to  make  her  will  at  once  and  in 
favor  of  the  s])eaker.  She  objected,  saying  she  was  too  yoimg  to 
make  preparations  for  death.  After  a  discussion  of  ten  minutes, 
she  said  that  if  she  made  a  will,  she  wanted  to  give  her  property 
to  her  mother  and  other  kindred;  but  after  persistent  persuasion, 
and  reiteration  of  the  suggestion  that  it  was  better  to  give  every- 
thing to  the  one  who  was  addressing  her,  she  finally  accepted  the 
proposition  and  agreed  to  give  him  all  her  savings,  her  money  and 
her  jewelry.  A  day  was  appointed  for  the  signing  of  the  will, 
which  a  notary  meanwhile  was  to  write.  It  was  suggested  to  her 
that  she  should  say  nothing  of  the  matter  to  any  one  in  the  mean 
time  and,  if  she  was  asked  later  whether  she  had  acted  with  her 
Iree  will  and  consent,  that  she  should  declare  that  she  had  not  been 
forced  to  the  act  by  any  person.  On  the  appointed  day,  it  was 
noticed  that  the  young  woman  was  fidgety  and  nervous  during  the 
early  morning  ;  she  said  she  had  som(>thing  to  do,  but  could  not 
remember  what  it  was.  A\'hen  hy])notized,  she  renu^mbered  the 
promise ;  and  when  one  of  the  bystanders  was  introduced  as  the 
notary,  she  immediately  signed  her  wiU,  giving  all  she  possessed 
to  the  doctor.  Tliis  was  duly  witnessed,  and  the  lawyers  of  tlu^ 
commission  asketl  lier  if  she  was  acting  with  entire  IrecHlom,  witli- 
out  having  been  urged  to  the  act ;  she  replied  that  she  luid  done 
\hv  act  of  her  own  volition,  that  slu^  knew  her  i'amily  was  poor 
but  she  preferred  to  give  everything  to  Dr.  B.  She  said  that  she 
telt  obliired  to  do  so,  but  could  not  tell  the  reason.  A\'hen  awakened, 
she  repeated  the  same  story. 
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M.  Gilles  de  la  Tourette  has  devoted  an  entire  volume  to  a 
discussion  of  the  medico-legal  relations  of  hypnotism  and  a  re- 
hearsal of  his  observations  thereon.^''  A  pupil  of  Charcot  and  of 
Brouardel,  his  ability  to  treat  this  rather  difficult  theme  is  amply 
shown  in  his  interesting  book.  He  traces  the  history  and  de- 
velopment of  the  smgular  state  called  hypnotism  from  the  days  of 
Mesmer,  the  charlatan,  to  tlie  recent  date  when  Charcot  undertook 
its  study,  in  1878,  as  a  purely  scientific  question.  He  describes 
the  phenomena  of  hypnotism  and  its  allied  conditions,  catalepsy, 
lethargy,  somnambulism.  He  is  of  the  opinion  that  as  aids  to 
crime  by  suggestion  these  abnormal  states  are  of  extremely  little 
use  in  real  life,  however  startling  some  of  tlie  effects  may  be  in  the 
experimental  laboratory.  Rape  is  the  only  crime  which,  accord- 
ing to  this  author,  has  thus  far  been  accomplished  with  the  aid  of 
hypnotism  under  the  form  of  lethargy.  The  ])ossibLUty  of  thought- 
transference  is  denied  by  the  author. 

Mesnet"  used  hypnotism  in  one  extraordinary  instance  to 
ser\  e  the  ends  of  justice  by  testing  the  mental  stiite  of  a  young 
man  accused  of  stealing.  This  young  man,  nineteen  years  old, 
had  been  a  somnambulist  for  two  years,  liis  attacks  bein.^  frequent 
and  prolonged.  During  one  of  these,  he  stole  various  articles,  and 
was  arrested.  The  history  of  his  idiopathic  somnambulism  having 
been  established,  ho  was  subjected!  by  Mesnet  to  a  scries  of  experi- 
ments to  demonstrate  if,  by  means  ol'  hypnotism,  artificial  somnam- 
bulism, and  the  commission  of  crime  by  suggestion,  wliile  in  that 
state,  were  possible.  Alter  \  arious  manifestations  clearly  proving 
induced  hallucinations  of  sight  and  hearhig  while  he  was  hypno- 
tized, the  young  man  was  brought  to  himself  and  declared  that  he 
could  recall  nothing  of  wliat  had  just  occurred.  Again  hypnotized, 
he  showed  a  clear  memory  of  all  that  had  passed  in  his  previous 
hir"l)notic  stat(\  tlu^  various  hallucinations  which  had  been  created 
for  him  and  the  feelings  which  he  had  experienced  in  consequence 
of  them. 

On  another  occasion,  Mesnet  directed  his  hypnotized  patient 
to  steal,  on  the  following  day,  at  a  given  hour,  the  watch-chain  of 
one  of  the  hospital  externes ;  having  consented  to  do  this,  the 
young  man  was  awakened.  The  next  day,  after  the  hospital-visit 
was  finished,  Mesnet  was  seated  at  a  table  with  his  assistants,  in- 
cluding the  externe  previously  mdicated.     The  hypnotic  patient, 
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who  liad  been  sent  for,  came  in  and  took  the  seat  on  the  right  ol" 
the  doctor,  the  extenie  being  on  the  left.  Presently,  tlie  patient, 
who  hitherto  had  been  ui  his  normal  state,  bright  and  cheerful,  be- 
came reticent,  vacant,  and  passed  into  the  hypnotic  condition.  His 
countenance,  previously  calm  and  impassive,  showed  now  evident 
distress ;  his  forehead  was  wrinkled ;  liis  eyes  were  suffused ;  liis 
conjunctivae  were  slightly  injected ;  there  were  livid  spots  on  his 
cheeks  ;  his  respiration  was  rapid. 

He  fixed  his  look  on  the  watch-chain.  He  reached  his  hands 
toward  it,  but  witlidrew  them.  Then,  with  a  quick  movement,  he 
removed  the  watcli-chain  guard  from  the  vest  button-hole,  drew 
out  the  watch,  and  placed  it  in  his  trousers  pocket.  At  the  same 
moment  he  ran  out  of  the  room  to  the  story  below  where  he  was 
found  in  a  state  of  bewilderment  by  an  attendant.  Restored  to 
his  normal  condition,  he  declared  his  entire  inability  to  explain 
liow  he  got  possession  of  the  watch  which  was  found  in  his  pocket 
and  the  implication  tliat  he  was  a  thief  provoked  a  succession  of 
violent  nervolis  manifestations  more  or  less  analogous  to  hypnotism, 
— lethargic  collapse,  catalepsy,  ecstasy. 

This  observation  of  Mesnet  raises  the  question  whether  one 
has  the  right  to  hypnotize  an  accused  person  or  any  person  what- 
ever for  the  piu-pose  ol'  obtaining  during  his  sleep  a  confession  of 
crime  or  an  accusation  against  another.  Brouardel  denies  abso- 
lutely the  right  of  the  export  to  use  admissions  obtained  during 
hypnotism,  with  a  ^dew  to  fixing  the  agency  of  a  crime."*^  He 
would  use  these  confessions,  if  at  all.  only  when  they  arc  for  the 
advantage  of  an  innocent  person  falsely  cliarged  or  suspected. 
He  draws  attention,  also,  to  certain  practical  difficidties  in  this 
connection.  He  says  that  in  order  to  establish  the  confession  as 
probable,  it  would  be  necessary  to  repeat  the  hypnotism  at  the 
trial  in  court.  Then,  exactly  what  value  would  a  tleclaration  so 
obtained  have  after  all "?  Could  one  give  it  full  credit  ?  To  do  so, 
^\■oldd  be  going  beyond  what  our  present  knowledge  Avould  justify. 
Besides,  it  woidd.  in  effect,  be  open  to  th<^  objection,  tliat  it  would 
be  obtaining  hiformation  by  a  sort  of  moral  extortion  analogous  to 
the  confessions  drawn  from  tlie  subjects  of  pliysical  torture. 
Would  not  one  be  proceeding  far  beyond  the  voluntary  avowals 
of  the  subject  of  the  experiment'?  In  a  word,  it  would  be  a 
reprehensible  ti*ap,  and  one  should  not  use  such  a  method  with- 
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out  the  formal  direction  so  to  do,  issued  by  the  proper  judicial 
authorities. 

In  a  lecture  delivered  before  the  Paris  School  of  MecUcine, 
Brouardel  set  forth  very  clearly  the  most  recent  views  touchin*;^ 
the  phenomena  of  hypnotism  and  the  process  of  producing  them 
in  favorable  subjects.''*  Tlie  fact  that  blind  persons  have  been 
hypnotized  is  proof  that  magnetic  sleep  results  from  fixing  the 
attention  upon  an  imaginary  object.  Lasegue  has  produced  the 
effect  by  sim])ly  shutting  the  eyes  with  the  finger  tips  applied  to 
the  lids.  Broca,  Verneuil  and  Follin  have  ])erformed  amputation 
while  the  patient  was  in  hypnotic  slec^p ;  ancTesthesia  was  ])roduced 
so  thoroughly  that  the  patient  did  not  awaken  during  the  opera- 
tion. Then^  are  certain  females  wlio  have  hypnotic  zones,  certam 
weU-defined  regions  of  the  body  ])ressur(?  on  which  wiU  induce  sleep ; 
for  example  the  lobule  of  the  ear,  the  left  thumb,  the  region  of 
the  elbows, — so  that  it  happens  sometimes  with  these  latter  that 
a  person  taking  them  by  the  elbows  puts  them  to  sleep  without 
their  knowledge  or  consent. 

So  much  for  the  hypnotizing  process ;  the  restoration  to  the 
normal  state  is  another  matter.  Puysegur,  who  for  a  long  time 
was  the  high-priest  of  magnetism,  rubbed  the  eyelids  of  his  sub- 
jects to  such  a  degree  as  to  produce  ecchymoses ;  to-day,  all  that 
is  needed  is  to  open  the  lids  and  to  blow  above  them  with  the 
breath.  The  initiatory  phenomena  of  the  sleep  consist  in  a  droop- 
ing of  the  lids,  then  a  convergence  of  the  eyes,  as  they  are  directed 
upwards,  then  a  motion  of  swallowing,  two  or  three  sighs, — and 
that  is  all.  There  are  several  steps  or  phases  of  hypnotic  sleep. 
The  first  state  is  that  of  lethargy.  Tlie  woman  falls  over  all  at 
once,  absolutely  inert ;  it  is  the  picture  of  death,  without  cadaveric 
rigidity.  There  is  antesthesia  and  analgesia.  But  the  phenomenon 
which  enables  one  to  detect  simulation  is  this : — if  one  takes  hold 
of  any  muscle  whatever,  it  is  attacked  with  hyp(n*excitability  and 
it  contracts ;  this  contraction  is  controlled  only  by  seizing  the 
antagonistic  muscles.  In  the  same  way,  if  the  course  of  the  facial 
nerve  is  touched  with  a  peiK-il,  all  the  muscles  of  the  face  contract. 

AVhen  a  woman  is  in  a  condition  of  lethargy,  if  her  eyelids 
are  forcibly  opened  she  enters  forthwith  into  the  state  of  cata- 
lepsy. She  retains  then,  like  a  mannikin.  just  the  position  in  which 
she   is   placed.     There   is  here,  again,  a  test  wliich  distinguishes 
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true  catalepsy  from  simulation.  11'  the  arm  ol'  the  patient  is 
extended,  slie  will  hold  this  position  indefinitely  or  at  least  will 
change  it  \ cry  slowly,  obeying  the  law  of  gravity ;  the  dissembler 
will  make  efforts  which  betray  themselves  by  an  abnormal  rhythm 
oi"  the  hand  and  after  a  little  she  will  be  bathed  in  perspiration. 
There  is  still  anotlier  thing  worthy  of  note.  AMien  one  makes 
toward  or  before  thc^  wom;ui  any  gesture  whatever,  her  face  imme- 
diately takes  on  an  expression  corresponding  to  the  gesture ;  thus, 
if  you  hold  out  the  hands  toward  her,  she  has  the  look  of  desiring 
to  kiss  her  hand  to  you. 

Xext  is  the  state  of  somnambulism,  provoked  by  lightly  rub- 
bing the  forehead  of  the  cataleptic  subject.  In  this  state,  the 
phenomena  are  wholly  different  from  those  just  described.  The 
will  of  the  woman  seems  abolished  to  a  certain  degree  and  replaced 
by  that  of  the  hypnotizer  who  makes  the  patient  do  aU,  or  nearly 
all,  that  he  likes.  She  will  be  unable  to  recall  anything  that  has 
transpired.  She  goes  and  comes  like  any  person,  \^ith  sharpened 
vision,  her  eyes  h}^eraesthetic,  able  to  read  in  a  dim  light ;  she  may 
even  seem  to  be  able  to  read  with  the  eyes  closed,  only  a  very 
slight  parting  of  the  eyelids  sufficing.  There  is  an  exaggerated 
muscular  force  so  that  she  will  push  aside  vigorously  any  one  who 
obstructs  her  passage.  Finally,  the  hyperesthesia  of  all  the  nerves 
of  sensation  is  such  that  one  needs  only  to  breathe  upon  the  back 
of  the  hand  to  cause  it  to  close  quickly ;  and  upon  the  palm  to 
cause  the  contraction  to  cease. 

Prof.  William  A.  Hammond^"  considers  hypnotism  a  condition 
of  automatism  in  which  acts  are  performed  without  the  conscious 
volition  of  the  subject.  He  would  call  the  state  S//(/(/)(/)}Osr-ism — 
the  agreeing  of  one  mind  with  another  mind.  In  these  cases  of 
hypnotism  the  consciousness  seems  to  be  so  altered  that  the  indi- 
■vidual  is  not  aware  of  his  identity.  It  is  the  condition  of  double 
consciousness ;  and  this  condition  we  are  able  to  produce  in  cer- 
tain indi^"iduals. 

The  proportion  of  persons  who  are  fit  subjects  of  experiments 
in  this  direction  is  about  two  in  \vu  of  males  and  about  tour  in  ten 
of  females. 

MISCELLANEOUS    TOPICS. 

The  Legal  Relations  of  Inebriety. — Clark  Beir'  defines  clearly 
and  succinctlv  existinj"-  law   both  civil  and  criminal,  with  relation 
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to  inebriety.     Ho  lays  down  among  others  the  following  propo- 
sitions : — 

I.  Ci^■il  lielations. — Intoxication  is  regarded  by  the  common 
law,  when  complete  and  characterized  by  unconsciousness,  as  a 
species  of  insanity.  Lord  Coke's  fourth  manner  of  "  non  compos 
mentis"  was,  "4.  By  his  own  act  as  a  drunkard."  Delirium 
tremens,  which  results  directly  from  habits  of  intoxication,  is  in 
law  considered  to  be  a  form  of  insanity,  and  this  has  been  repeat- 
edly held  by  the  courts.  It  lias  always  been  a  well-settled  ride  of 
law  that  no  person  can  make  a  contract  landing  upon  himself 
xN'hile  he  is  wholly  deprived  of  his  reason  by  intoxication.  This 
would  be  true  as  to  deeds,  wills,  instruments  and  obligations  of 
every  kind.  This  rule  was  not  changed  when  the  intoxication 
was  not  procured  by  the  other  party  to  the  contract,  but  is  volun- 
tary on  the  part  of  the  drunkard.  By  common  law  and  by  statute 
law  an  intoxicated  person  is  thereby  rendered  incompetent  as  a 
witness. 

In  the  marriage  contract,  which  in  some  respects  is  treated  on 
different  grounds  from  all  other  contracts,  the  general  rule  has 
been,  that  if  the  party  was  so  far  intoxicated  as  not  to  understand 
the  nature  and  consequences  of  the  act,  this  would  invalidate  the 
contract.  It  has  been  held  that  habitual  drunkenness,  being  estab- 
lished, is  prh lid  facie  evidence  of  the  subject's  incapacity  to  manage 
his  affiiirs. 

II.  Criminal  Relations. — That  form  of  intoxication  which 
n^sidts  in  the  total  or  partial  suspension  of,  or  interference  with, 
the  normal  exercise^  of  brain  function,  is  regarded  at  knv  as  mental 
Tuisoundness  and  sometimes  amounts  to  a  species  of  insanity.  It 
has  \wv\\  held  by  law  to  be  voluntary  madness,  caused  by  the 
willful  act  of  the  drunkard,  and  the  dc^cisions  have  been  uniform 
that  where  reason  has  been  thus  suspended,  \)\  the  voluntary 
intoxication  of  a  person  otherwise  sane,  this  condition  does  not 
relieve  him  from  the  consequences  of  his  criminal  acts,  or  more 
carefully  stating  it,  from  acts  committed  by  him  in  violation  of  law, 
whik^  in  that  state. 

There  are  decisions  which  go  to  the  length  of  holding  that  the 
law  will  not  consider  the  degree  of  intoxication,  whether  partial, 
excessive  or  complete,  and  even  that  if  the  ])arty  was  unconscious 
at  the  time  the  act  was  committed,  such  condition  would  not  excuse 
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his  art;  and  in  some  cases  judges  liave  gone  so  tar  as  to  instruct 
juries  that  intoxication  is  actually  an  aggravation  of  the  unlawful 
act  rather  than  an  excuse. 

But  the  better  rnk^  of  law  now  imdoubtedly  is  that  if  the 
person,  at  the  moment  of  the  commission  of  the  act,  was  uncon- 
scious and  incapable  oi' reflection  or  memor\',  i'rom  intoxication,  he 
could  not  b(^  convicted.  There  must  l)e  motive  and  intention  to 
constitute  crime;  and,  in  such  case,  the  accused  would  be  incapable, 
from  intoxication,  ol'  acting  from  motive.  Tlie  law  assumes  that 
he  who.  while  sane,  puts  himsell'  voluntarily  into  a  condition  in 
which  he  knows  lie  cannot  control  his  actions,  must  take  the  con- 
sequences of  his  acts,  and  that  his  intentions  may  be  inierred.  He 
who  thus  voluntarily  places  himself  in  such  a  position,  and  is 
sufficiently  sane  to  conceive  the  perpetration  of  the  crimen  must  be 
assumed  to  have  contemplated  its  perpetration.  As  malice,  in  most 
cases,  must  be  shown,  or  established,  to  complete  the  evidence  of 
crime,  it  may  be  interred  from  the  nature  of  the  act.  how  it  was 
done,  the  provocation  or  its  absence,  and  all  the  circumstances  of 
the  case.  Voluntary  intoxication,  though  amounting  to  a  frenz}-. 
lias  been  held  not  to  he  a  defense  when  a  homicide  was  committed 
without  ])ro vocation. 

Delirium  tremcnis,  however,  a  condition  which  is  tlie  result 
of  drink,  and  is  vc^motely  due  to  the  voliuitary  act  of  the  drunkard, 
has  been  held  to  be  a  defense  for  acts  committed  while  in  the 
frenzy,  similar  to  the  defense  of  insanity.  It  lias  been  held  that 
when  inebriety  develo])s  into  a  fixed  and  w(^ll-deflned  mental 
disease,  this  relieves  trom  responsibility  in  ("riminal  cases,  and  sucli 
cases  will  be  regarded  and  treated  as  cases  of  insanity.  It  ma) 
now  be  regarded  as  a  settled  rule  that  evidence  of  intoxication  is 
always  admissil)le.  to  explain  the  conduct  and  intent  of  the  accused, 
in  cases  of  homicide.  In  crimes  less  than  homicides,  and  especially 
when^  the  intent  is  not  a  necessary  element  to  constitute  a  degree 
or  ])hase  of  the  crime,  this  rule  does  not  a])ply. 

.1  Sfii<h/  of  ilie  Hjpnrn  ax  If  ajiiirors  in  Mexhan  Women. — 
Prof  Francesco  A.  Flores  has  made  a  \ery  full  niid  exhaustive 
series  of  observations  upon  the  tbrms  and  medico-h^gal  value  of  the 
hymen  as  it  is  found  in  nati\(^  Mexican  girls  and  ^^•omen.'■  These 
observations  have  been  published  in  a  pam])hlet,  kindly  forwarded 
us  bv  Dr.  vSoriano,  one   of   our  corresponding  editors   in    "Mexico, 
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admirably  embellished  with  lithographic  plates  showing  the  typical, 
as  well  as  the  unusual,  forms  which  the  hymen  presents.  Prof. 
Flores  gives  the  following  as  his  conclusions: — 

1 .  The  complete  absence  of  the  hymen  is  rare  in  Mexico. 

2.  The  regular  forms  observed  are: — the  annular  (sym- 
metrical and  asymmetrical),  the  labial,  tlie  semilunar  and  the 
liorse-shoe  shaped. 

3.  The  fringed  hymen  is  not  an  autonomous  form,  but  a 
variety  of  all  the  others. 

4.  Anomalies  are  not  rare  (8  per  cent.),  and  some  of  them 
(as  the  biperforate  hymen),  seem  to  be  obser\'ed  with  more  fre- 
quency than  that  ascribed  to  them  by  European  authors. 

5.  The  study  of  the  form  of  the  aperture  is  of  importance  in 
legal  medicine ;  it  varies  according  to  its  amplitude  and  the  greater 
or  less  obstacle  which  the  hymen  opposes  to  the  introduction  of 
foreign  bodies. 

6.  The  hymen,  as  the  natural  operculum  ol"  th(^  vagina,  pre- 
sents a  resistance  which,  measured  by  the  mechanical  force  spent 
in  overcoming  it,  can  be  expressed  for  the  labial,  annular,  horse- 
shoe and  semi-lunar  hymen  as  follows: — 6  :  4  :  8  :  2. 

7.  The  resistance  of  each  one  of  these  forms  is  an  important 
datum  to  aid  in  solving  the  questions  that  are  put  to  the  experts. 

8.  Th(^  relati\'e  frequency  of  the  forms  ol'  the  hymen  ^'aries  at 
different  ages,  the  labial  predominating  over  th(^  annular  in  girls, 
until  the  tenth  year;  the  annular  being  more  common  fr(un  that 
age  uj:)wards. 

9.  The  study  of  the  forms  of  the  hymen  with  reference  to 
rape  and  to  the  violation  ol'  maidens,  must  be  made  on  girls  over 
ten  years,  for  it  is  at  that  ag(\  very  nearly,  that  the  hymen  takes 
its  definite  form,  and  also  because,  at  that  age,  these  crimes  are 
most  numerous. 

10.  The  hymen  changes  its  form  Avitli  age ; — behig  labial  in  the 
majority  of  girls,  it  is  converted  hito  amiular.  semilunar,  etc.,  in 
young  women. 

11.  The  hymen  comes  from  the  fusion  of  tlie  lo^er  portion  of 
the  sac  of  the  oviducts;  it  is,  then,  a  part  of  tlie  vagina  and  of  the 
internal  genital  organs,  and  therelbi-e  of  the  inner  layer  of  the 
blastoderm. 

12.  The  primitive  hymen  is  the  imperforate.     Later,  reabsorp- 
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tion  taking  place,  tliere  appear  with  it  the  different  forms  alread} 
studied. 

13.  Anomalies  result  either  by  the  torsion  of  the  oviducts,  or 
by  the  latc^  and  asymmetrical  reabsorption  of  the  membrane. 
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The  designation  licre  applied  to  a  department  of  medicine, 
while  not  unusual  on  the  continent  of  Europe,  is  unfamiliar  to 
English  speaking  people,  and  when,  at  ni}  instance,  it  was  made 
with  Climatology,  the  title  of  Section  XVI.  of  tlie  Ninth  Inter- 
national Medical  Congress,^  I  found  myself  called  upon  to  explain  its 
relations  to  our  science.  When  I  was  appointed  to  tlie  presidency 
of  tliat  section,  it  was  entitled  ''Climatology,  \'ital  Statistics,  Collec- 
t\\e  Investigation  and  Medical  Nomeiu;lature,"  the  awkward  length 
of  which  suggested  to  me  the  necessity  of  determining  upon  some 
common  term,  under  which  the  final  three  sul)jects  might  he 
included,  and  it  occ:urred  to  me  that  Demography  appropriately 
served  this  pur})ose.  i  have,  accordingly,  ventured  to  define 
Medical  D('iuo(j)'(q)li !/,  {^yj/iog,  ypd(pi-ii'.)  ns  that  l)ranch  of  medicine 
whicli  is  concerned  with  the  study  of  \  ital  ])henomena.  as  mani- 
festcnl  among  human  heings  collectively,  treating  of  th(^  lecundit}, 
natalit),  Aiahilit),  niorhidity  and  mortality  of  a  people,  and  of  the 
influences  of  climate  and  otlier  external  agencies,  local  conditions 
and  customs,  in  accomplisliiiig  (>thnic  modifications  and  changes, 
tending  to  dcMisity  or  sparseness  of  ])Oj)ulations  and  sliowing  their 
rates  of  increase,  retardation  or  loss.  It  is  tluis  associated  with 
Climatology,  and  <nnhraces  CoVn-flrc  Tiivcsf'Kidtion^  which  gatluM's 
the  material  for  its  .study,  and  Vifal  ^Sfafisficsi,  wliicli  is  the  numer- 
ical statement  in  a  classified  arrangement  of  this  mat(>rial.  to\\hieh 
Mrdical  Nonunhdatnre  is  instrumental.  Its  intimate  relations  with 
Climatology  and  Hygiene  a])])ro])riately  gi\('  it  ])lace  l)esid(>  them 
in  mtnlical  literature. 

A  departm(Mit  of  so  recent    institution  e;ni  not    present,  in   an 

annual  summary  of  medical  progress,  such  a  (coherent  exhibit  as 

if  long  estahlislied  and  its  province  generally  n^cognized.     It  finds 

its  material   inchoate  or  in  possession  of  other  departments,  and 
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consequently  can  not  look  I'or  zealous  in^  estimators  and  contribu- 
tors; or  if  there  be  the  latter,  they  are  apt,  in  the  beginning,  as  I 
have  experienced,  to  consider  Avhatever  is  of  foreign  origin  legiti- 
mate, and  to  collect  data  about  strange  drugs,  clinical  histories  of 
individual  cases,  and  peculiar  methods  of  treatment  and  operati^•e 
proct>(lure,  which  i)roperly  bc^long  to  INIateria  Medica,  Therapeutics 
and  tlie  practical  l)ranch(\s  of  our  art. 

The  study  of  hiunan  races,  in  a  })athological  point  of  view, 
which  is  the  office^  of  Collective  Lnestigation,  lias  only  lately 
attracted  attention  in  our  profession,  but  it  ought  not  to  be  indif- 
ferent to  the  physician,  since  the  knowledge  of  the  ethnic  elements 
concerned  in  forming  a  population,  enlightens  him  as  to  their 
physiological  aptitudes  and  their  patliological  tendencies.  The 
volumes  of  periodical  medical  literature  are  inordinately  swollen 
with  useless  repetitions  of  reports  of  single  cases  and  of  matter  to 
be  found  in  students'  text-books,  to  the  exclusion,  complams  one 
medical  editor,  Dr.  Waugh,"  of  Phdadelphia,  of  comprehensive 
statements  of  diseases  prevailing  in  communities,  regions  or  coun- 
tries. A  spontaneous  movement  toward  the  collective  investiga- 
tion of  facts  relathig  to  the  most  common  diseases  is,  however, 
taking  place,  especially  hi  England,  France  and  America,  but  it  is 
to  a  large  extent  the  work  of  individuals,  and  the  \olunteer  efforts 
in  this  direction  by  private  practitioners  have  not  accomplished 
\vhat  their  enthusiastic  projectors  have  sought.  Indeed,  the  mul- 
tiphcity  of  ventures  of  this  sort  has  grown  to  sucli  objectionable 
|)roportions  as  to  elicit  the  sharp  criticism  oi'  another  medical  editor, 
Dr.  Foster,'  of  New  York.  With  better  prospect  of  success,  a 
conjoint  committee  of  the  American  and  British  Medical  Associa- 
tions ha-ve  instituted  inquiries  as  to  the  prevalence  of  certain  widely 
spread  diseases,  a  preliminary  report  of  which  by  Dr.  Isambard 
Owen,^  of  London,  as  to  the  distribution  of  cancer,  rickets,  etc.,  in 
Great  Britain  was  presented  to  the  section  on  ]\ledical  Climatology 
and  Demography  at  the  Ninth  International  Medical  Congress. 
Dr.  D.  H.  Cullimore,^  of  the  Indian  Army,  has  prepared  an  elab- 
orate demographic  revi(nv  oi'  llic  distribution  of  hepatic  abscess,  to 
which  fuller  refer(>nc(>  will  be  made  among  tlie  Indian  Reports.  Dr. 
C.  F.  Larsen"  has  done  similarly  ettective  work  of  collective  inACS- 
tigation  in  regard  to  the  pre^■alence  of  puhnonar)  consumption  iu 
Norway,  haAing  prepared  the  following  tabular  exhibit  of  twenty- 
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two  years'  carefully  collated  experience,  showing  a  slow  and  con- 
tinuous increase  of  this  cUsease  in  that  country : — 


Percentage  of 

No.   PER    1000    OF 

1 

Percentage  of 

No.  per    1000  OF 

Years. 

ENTIRE   DEATH- 

LIVINa     POPU- 

Years. 

ENTIRE   death- 

LIVING      POPU- 

RATE. 

LATION. 

rate. 

LATION. 

1863 

12.7 

2.34 

1874 

14.5 

2.62 

it;64 

14.0 

2.43 

1875 

14.4 

2.69 

LS65 

14.3 

2.35 

1876 

14.2 

2.68 

1866 

14.3 

2.40 

1877 

16.1 

2.86 

18()7 

13.5 

2.46              ; 

1878 

15.9 

2.51 

1868 

14.0 

2.57 

1879 

17.0 

2.56 

1869 

15.8 

2.68               1 

1880 

16.9 

2.70 

1870 

14.3 

2.30               1 

1881 

15.8 

2.67 

1871 

14.4 

2.43 

1882 

14.7 

2.71 

1872 

14.9 

2.48 

1883 

16.2 

2.77 

1873 

15.2 

2.55 

1884 

15.8 

2.60 

These  results  are  interesting  in  comparison  with  the  declara- 
tion of  the  President  of  the  South  Australian  Branch  of  the  Adelaide 
Society'  that  the  mortality  from  phthisis  in  South  Australia  is  only 
1.008  per  thousand  inhabitants,  as  against  2.065  per  thousand  in 
England  and  3  per  tliousand  as  the  general  ayerage  of  all  otlier 
countries.  As  in  the  case  of  the  English  statistics,  the  mortality 
from  this  disease  among  men  was  greater  than  among  women. 

Effective  collective  in\estigation  must,  however,  be  the  sys- 
tematic work  ol*  a  national  department,  bureau  or  commission, 
established  by  the  several  governments,  under  the  direction  and 
control  of  a  central  authority,  and  conductxxl  so  as  to  avoid  annoy- 
ance to  individuals  or  the  appearance  of  personal  interest  in  results. 
In  the  United  States,  some  of  tlie  State  Boards  of  Health  have 
instituted  limited  investigations ;  but  very  few  of  these  bodies  arc 
provided  with  personnel  or  means  sufficient  for  more  than  the 
sanitary  supervision  for  which  they  were  created,  while  unitbrmity 
and  completeness  can  only  be  secured  by  an  organization  extending 
over  the  whole  territory  of  each  country.  Until  late  years  com- 
pilers of  ^■ital  statistics  have  not  essayed  tlie  tabulation  of  anything 
beyond  birtlis,  deaths  and  marriages;  but  the  recent  recognition  of 
the  iinportiince  of  preventive  medicine  has  made  manifest  that  the 
mere  enumeration  of  deaths  is  insufficient  evidence  of  the  mfluences 
operating  to  im|)air  the  |)hysical  condition  of  a  ])eo})le.  Con- 
sequently, the  need  is  felt  of  an  accurate  exliibil  of  tlic  nature  and 
extent  of  prcAaihng  diseases — the  precise  kinds  and  number  of 
cases  of  each — showing  the  absolute  daily  number  of  men,  Avomeii 
and  children  sick  in  a  community,  as  well  as  those  born  into  it 
and   those   lea\ing  it   by  death.      Nowhere    )ct,  ho^^ever,  have 
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complete  morbidity  returns  been  accomplisbcd,  so  that  one  only 
source  of  information,  especially  as  to  distant  places,  is  that  derived 
from  the  consensus  of  writers  and  students  of  ethnography,  who 
gather  a  popular  rather  than  a  scientific  understanding  of  existing 
disease.  The  Italian  Government  has  taken  a  preliminary  step  in 
tliis  direction,  the  Minister  of  the  Interior,  in  a  circular  dated 
January  9,  1885,  having  addressed  the  Itahan  communes  a  series 
of  questions  drawn  up  by  the  Superior  Council  of  Health,  in  con- 
cert with  the  iSuperior  Council  of  Statistics,  the  replies  to  which 
haxe  been  summarized  and  published  under  the  supervision  of  the 
Director  General  of  Statistics,  Signor  L.  Bodio,**  comprising  in- 
formation as  to  the  topography,  climatology  and  hydrograph}'  of 
eacli  commune,  the  hygienic  condition  of  dwellings,  la^■atories  and 
cemeteries,  the  food  supply  and  consumption  of  fresh  meat  and 
vegetable  produce,  movements  of  population,  morbidity,  mortality, 
etc.  The  Section  on  Climatology  and  Demography  at  the  meeting 
of  the  Ninth  International  Medical  Congress  at  Washington, 
September  5-10,  1887,  adopted  a  resolution,^  which  I  presented 
and  which  the  Congi'ess  in  general  session  endorsed,  to  the  effect 
that  it  is  important  that  there  should  be  established  in  every 
country,  a  national  department,  bureau  or  commission  for  the  record 
of  Vital  Statistics  upon  a  uniform  basis,  to  include  not  only  accurate 
records  of  births  and  deaths,  but  the  results  of  collective  investi- 
gation by  governmental  officials  of  facts  bearing  upon  the  natural 
history  of  disease,  as  manifested  among  men,  women  and  children, 
especially  with  regard  to  the  climatic  and  other  discoverable  causes 
of  disease — age,  residence  and  occupation  being  also  made  matters 
of  record — that  necessary  preventive  measures  may  be  determined 
and  enforced  for  the  preservation  of  the  public  health.  Later,  the 
Sixth  International  Congress  of  Hygiene  and  Demography,  at 
Vienna,  September  26-()ctober  2.  1887,  gave  expression  to  the 
growing  sentiment  in  iinor  of  systematic  collective  mvestigation 
by  adopting  resolutions  offered  by  M.  Schiavuzzi^''  of  Pola,  Austria, 
setting  forth  the  necessity  for  a  general  inquiry  by  every  country 
into  the  medical  history  of  malaria,  with  a  view  to  estabhshing 
definite  statistics  of  this  disease.  It  is  a  matter  of  history  that 
Pola,  which,  under  the  Komans.  was  a  cit)  of  thirty-five  thousand 
inhabitants,  had  become  at  the  beginning  of  this  century,  a  village 
of  only  six  himdred,  a  fate  which  has  befallen  other  towns  in 
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Istiia,  the  decadence  having  been  tsiiown  by  M.  Schiavuzzi's  own 
investigations  to  be  due  to  miasmatic  influences  developed  in  that 
region;  and  it  is  known  that  the  inundation  of  Sybaris,  the  re- 
nowned seat  of  hixnry  and  pleasure,  by  the  di^-ergence  of  the  course 
of  the  ri^'er  Crathis.  during  the  Crohnian  A^'ar,  510  B.C.,  converted 
its  site  into  a  desolate,  pestilential  swamp,  the  liome  to-day  of  a 
sparse  and  sickly  population  whose  ills  are  laid  to  the  account  of 
their  insalubrious  climate. 

Experience  has  proved  tliat  the  compilation  of  statistics  must 
be  the  work  of  men  especially  (pialified,  and  ^^hile  the  sanitary 
organizations  are  gradually  preparing  such  a  class,  some  of  the 
returns  of  these  l)odies  exhibit  manifest  short-comings,  as  in  the 
instance  quoted  b)'  Dr.  Barker^'  of  New  York,  wlien  for  a  certain 
time,  no  epid(Mnic  or  unusual  sickness  prevailhig,  the  deaths  in  the 
city  of  Li\(n-pool,  exceeded  the  re])orted  births.  Inaccurate  or 
incomplete  returns  are  worse  than  useless,  since  they  vitiate  every- 
thing into  ^^hich  they  enter,  and  consequently,  it  is  only  possible, 
at  this  time,  to  refer  generally  and  cursorily  to  the  customs,  con- 
ditions and  morbid  tendencies  of  sucli  people  concerning  whom 
reports  have  been  received,  as  the  first  step  toward  the  proper 
future  systematic  study  of  Medical  Uemogra})ln .  This  much  we 
know  d(^finitely  now,  that  the  general  death-rate  is  diminishing 
and  the  a\erage  length  of  human  lile  and  the  duration  oi' a  gener- 
ation on  the  earth,  proportionately  increasing.  Inferentially,  th(n*e 
are,  in  all  probability,  fewer  days  oi*  sickness  pn-  cdpifa  tliau  when 
observers  began  to  keep  record  of  sucli  matters,  l)ut  precisely  wliat 
(hseases  prevail,  tlieir  local  or  other  causes,  the  deflnite  geographical 
limits  of  each,  the  effects  of  (;limate  and  custom  in  modifying  them, 
the  susceptibility  or  immunity  due  to  (^thnic  jx'cuUarities, — these 
we  only  know  in  a  general  way.  To  gather  ])recise  information 
on  all  these  points  will  be  the  province  of  Medical  Demography ; 
and  this  involves  inquiries  into  the  ethnograpliy  of  a  people,  its 
social  and  domestic  customs,  marriag(\  ()((U])ati()n  and  education, 
and  all  tlie  circumstances  of  its  physical  en\  ironment.  ,^^.  Korosi,'- 
the  stiitistician  of  Buda-Pestli,  has  come  to  the  conc'lusion  as  a  result 
of  his  computations  ol'  the  life-time  of  tlu^  ^arious  classes  of 
humanity,  that  the  wealthy  class  to-day  averages  fifty-two  years  of 
life,  the  middle  class  something  less  than  forty-seven  and  the  poor 
rather  more  than  forty-one  and  a  lialf,  the  possession  of  riclies  and 
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the  exemption  from  priAatioii  thus  adding  over  ten  years  to  human 
existence.  Considering  the  diseases  fatal  to  mankmd,  he  finds 
that  cholera,  small-pox,  measles,  typhus,  consumption  and  pneu- 
monia are  eminently  enemies  of  the  poor,  while  diphtheria,  croup, 
whooping-cough,  scarlet-fever  and  cerebral  affections  especially 
assail  the  rich. 

It  is  probable  that  all  diseases  oi'  which  we  liave  any  knowl- 
edge are  common  to  the  Imman  species,  and  that  while  non(>  hnxc 
an  absolute  immunity  against  any  one  form,  manifest  unequal 
morbid  procH^■ities  are  recognizable  among  the  several  races.  It 
has  been  claimed  that  the  black  race  is  imafFe(tted  by  paludal  fevers, 
by  dysentery  and  especially  yellow-fever,  diseases  ordinarly  fatal  to 
whites  in  hot  countries,  but  this  is  now  known  not  to  be  absolutely 
true.  The  statistics  of  Boiidin  concerning  the  diseases  of  the 
French  colonies,  demonstrate  that  the  mortality  among  whites  and 
blacks  rises  and  falls  alike,  but  always  greatest  among  Europeans, 
wliich  agrees  with  the  experience  ot"  Americans  in  the  Southern 
States  that  the  negro  offers  a  greater  resistance  than  the  whites  to 
}  ellow-fever,  paludal  fen  er  and  legative  affections  without  being 
absolutely  exempt.  Clement^"  says  the  observations  of  French  co- 
lonial physicians  show  that  aU  races  are  subject  to  cholera,  but  that 
they  are  not  equally  susceptible,  instancing  the  mortality  of 
(juadaloupe  m  1865-6,  when  the  fatal  cases  among  the  Chinese 
amounted  to  2.7  per  centum,  Hindoos  3.86,  Whites  4.31,  and 
Negroes  9.11.  Social  condition  and  tlie  modus  vive}uU  have, 
however,  so  much  to  do  with  liability  to  this  disease,  that  instances 
of  apparent  immunity  are  not  always  real.  Dr.  Ad.  Nicholas^* 
having  (piestioned  the  existence  of  typical  typhoid  lever  of  Kurope 
in  tropical  countries.  Dr.  Carreau^ '  of  Pointe-u-Pitre,  Guadeloupe, 
declarers  that  while  his  own  experience  confirms  the  opinion  of 
Dutroulau  tliat  this  disease  is  more  rare  hi  the  Antilles  than  in  the 
other  colonies,  recent  clinical  and  autopsic  evidence  has  estal)lished 
the  existence  of  veritable  dothienenteritic  lever;  and  conse([uently 
tlie  local  physicians  were  wrong  in  declaring  that  typhoid  tin  er,  rare 
11  that  climate,  could  attack  the  ]i(>\vly-arrived  European,  but  iica cr 
any  of  the  Creole  population.  It  is  per]ia])s  true  tliat  in  Algeria 
typhoid  fever  scarcely  affects  the  Arab  inhabitants,  wliile  it  fatally 
attacks  Europeans.  Dr.  Cullimore"'  insists  that  there  is  some 
greater  and  more  expansive  agent  tlinn  individual  habits  control- 
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ling  the  diseases  of  climates  so  different  as  those  of  Northern 
Europe  and  the  torrid  zone.  As  the  varied  regions  of  the  habitable 
globe  ha^e  their  natural  launa  and  flora,  in  Hke  manner  is  it  with 
the  black  and  wliite  races  of  man ;  neither  can  overstep  its  limits 
without  danger,  deterioration  and  ultimate  extinction.  Sanitary 
and  hygienic  precaution  and  mdividual  care  may  lessen  the  dan- 
ger and  delay  the  deterioration,  but  the  ine\itable  doom,  however 
long  deferred,  we  can  not  avoid.  This  is  but  an  adjustment  ol' 
the  law  of  nature  without  which  all  the  weaker  races  of  tropical 
regions  would  in  time  become  as  extinct  as  the  aborigines  of  the 
more  temperate  countries  of  North  and  South  America,  Austraha 
and  South  Africa. 

Imported  diseases  vary  in  their  endurance  on  soil  in  which 
implanted.  The  European  contracts  cholera,  but  the  disease  will 
not  live  in  Europe,  while  pulmonary  phthisis,  until  then  unknown 
among  Polynesian  negroes,  after  contact  with  the  whites  became  a 
fatal  scourge  of  the  blacks,  as  it  is  of  those  in  the  United  States. 
Variola  brought  to  America  by  Europeans  still  thrives  virulently 
and  is  only  repressed  by  unremitting  sanitary  vigilance.  Syphihs, 
notwithstanding  its  antiquity  and  universal  distribution,  according 
to  Diday  shows  a  marked  preference  for  the  Latin  races.  Lep- 
rosy flourishes  to-day  in  Russia  and  Turkey  as  in  its  earlier  sites 
in  Denmark  and  Lombardy,  and  brought  Irom  China  to  Hawaii 
has  found  the  latter  so  congenial  a  liabitat  that  it  has  become  one 
of  the  active  agents  in  the  destruction  of  the  Hawaiian  race. 
Pellagra  once  believed  to  be  circumscril)ed  within  geographical 
bounds  is  now  known  to  spread  wherever  the  greed  of  connnerce 
carries  the  wretched  provender  which  develops  it.  The  medi- 
cal demographer  has,  therefore,  in  his  study  of  the  problem  of 
human  development,  to  consider  besides  moribific  climatic  influ- 
ences, racial  peculiarities  and  how  these  are  modifled  or  antag- 
onized by  diet,  occupation,  residence  and  social  condition. 
Ruckle  long  ago  demonstrated  how  the  spirit  and  character  of  a 
people  are  dependent  upon  material  circumstances,  notably  diet. 
Indeed,  a  great  demographic  experiment  has  been  in  operation  in 
Ireland  lor  years,  where  an  effort  has  been  made  by  a  nation  to 
subsist  on  a  food  of  lo^^■  histogenetic  value — the  potato — with  dis- 
astrous eftects  uY)on  health  and  character.^'  The  Chinese  of  the 
northern  provinces  liAc  on  millet,  wheat  and  \egetables,  because 


l^markij  ArEDICAL    DEMOGKAPHV.  II:} 

these  tlirivo  host  in  the  dry  and  dusty  soil  and  severe  winter,  wliilc 
the  moist  liot  chmate  of  Sontlierii  (Jhiiia  ])roduces  riee,  wliieli  with 
fish  is  the  staple  aliment  ol'  many  millions  ol'  liuman  beings.  The 
lack  of  variety  harmonizes  with,  if  it  does  not  induce,  the  clianec- 
less  cons(n'vative  charart(>ristirs  of  the  people.  The  European 
wearies  ol'  it,  hecomes  dysp(>ptic.  an;emie  and  dies.  The  influence 
of  habitation  has  been  pointed  out  by  l^rofessor  Geikie,'**  of 
Toronto,  in  the  case  of  pneumonia,  Avhich  is  not  extremely  prev- 
alent in  the  high  latitudes  of  North  America,  where  cold  and 
dampness  prevail,  nor  among  the  wretched  homes  of  tlu^  poorer 
classes,  but  among  the  comfortably  housed  and  well  to  do  inhabi- 
tants of  the  large  cities  of  Canada.  The  effects  of  city  residence, 
especially  in  manufacturing  centers,  in  influencing  physical  devel- 
opment is  so  great  that  the  urban  dweller  is  recognizable  by  his 
shorter  stature,  darker  complexion  and  peculiar  traits,  as  by  his 
marked  liability  to  reveal  affections.  The  effect  of  town-life, 
according  to  Fothergill,^"  is  to  produce  a  distinct  retrogression  to  a 
smaller,  darker  precocious  race  of  less  potentiality  than  the  rustic 
population.  Lacassagne'"''  proposes  to  demonstrate,  by  an  extended 
series  of  (^ephalic  measurements,  the  influence  of  intellectual  work 
upon  the  shape  and  development  of  the  skull.  Dr.  George 
Harley,^'  in  a  paper  read  before  the  Anthropological  Institute  of 
London,  says  that  in  spite  of  civilizing  influences  bemg  potent 
agents  in  improving  man's  physical  as  well  as  mental  condition, 
increasing  alike  his  stature  and  his  strength,  as  well  as  extending 
his  lenii'th  of  davs,  thev  materially  diminish  instead  of  auomentiuii" 
his  bodily  recuperative  powers.  Among  other  illustrations  of  this 
(Hfferential  power  of  recuperation.  Dr.  Harley  refers  to  the  facility 
with  which  childbirth  is  accomplished  among  savagi^  and  unedu- 
cated women  as  compared  witli  women  of  culture  and  refln(Mnent. 
to  whom  it  is  always  an  incident  more  or  less  tedious,  iuAolving 
lour  to  fourteen  days  prostration  and  anticipated  with  appreluMision 
and  dread  of  a  fatal  result  which  is  not  uncommon.  Among 
Fijian  women,"  as  will  be  referred  to  farther  on.  parturition  is 
ordinarily  speedy,  easy  and  uiiatteiKhMl  willi  \]\v  c()n(■()mitant^  usual 
with  European  women,  the  diseases  incident  to  the  puerperal  state 
being  wholly  unknown  ;  among  tlie  Zulus -'  labors  are  simple,  mis- 
carriages rare  and  abortion  ne\  er  practiced ;  with  the  Eitcairn 
Islanders^^  the  parturient  act  rarely  lasts  more  than  i\\c  Jionis  and 
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has  never  proved  fatal ;  and  Dr.  Krusenstein  "^  of  the  TiflivS  L}ing- 
in  Institution  reports  pelvic  contractions  and  difficult  labors  \ery 
rare  amoni>'  women  born  in  the  Caucasus.  The  effect  oi'  high- 
breeding-  on  animals  shows  a  similar  deterioration  in  recuperative 
power,  parturition  being  accomplished  by  dogs,  sheep  and  horses 
of  a  fine  pedigree  with  difficulty  and  ])ain.  Hence,  it  appears  that 
the  recup(^rati^■(>  bodily  power  of  tlie  animal  diminishes  as  we 
ascend  the  scah^  of  organism  and  in  man,  the  higliest  animal, 
deteriorates  still  further  under  the  hifluence  of  civilization  and 
mental  culture,  altliough  mere  stnmgth  and  development  of  tlic 
body  may  at  the  same  time  increase.  The  red  races  of  America 
are  perishing  in  their  own  climatic  home  by  reason  of  the  vices  of 
civilization.  Dr.  Matthews,"^  of  the  United  States  Army,  declares 
that  consumption  increases  among  the  American  Indians  under  the 
influence  of  civilization,  climatic  conditions  being,  of  course, 
unchanged  and  these  being  normal  to  them  as  aborigines.  It  is 
the  compulsory  enchnivor  to  accommodate  them  to  tlie  food  and 
habits  of  an  alien  and  more  advanced  race,  and  climate  is  no 
calculable  factor  in  this  increase.  Tlie  physical  decline  of  the 
natives  of  Rapa-nui  (Easter  Island)  began  Mhen  French  mission- 
aries evolv(Hl  out  oi'  nude  sa\ages  a  race  of  clothed  and  pampered 
pseudo-Christians.  The  population  of  New  Caledonia-'  was 
reduced  sixty-seAcn  ])er  centum  in  only  fifty  years  after  European 
intervention.  At  the  ])eriod  of  the  discovery  of  the  Sandwich 
Islands,  in  1778,  the  Hawaiians,  according  to  Surgeon  George  ^^^ 
AVoods.-""  United  States  Navy,  Avere  physically  antl  nuMitally  su])(>- 
rior  to  all  the  other  Malayo-Polynesian  races.  Climate,  soil  and 
general  euAironment  having  rcnnained  the  sam(\  av(>  must  look  to 
the  altered  conditions  of  tln^  new  mode  of  life  effected  by  civiliza- 
tion in  their  laws,  religion,  government.  languag(\  manners  and 
customs,  and  to  the  implanted  germs  of  di.s(>ase  attendant  upon  it, 
for  an  explanation  of  the  astonishing  demographic  changes  which 
a  century  has  wrought  in  the  Hawaiian  race.  The  first  effect  of 
the  contact  of  civilization  was  inoculation  with  sy])hilis ;  later 
came  epidemics  of  scarlet-fever,  measles  and  small-pox ;  and 
finally,  Chinese  immigration  introduced  leprosy.  Numbering  over 
four  hundred  thousand  at  tlic^  time  of  Cook's  first  visit,  the  popu- 
lation had  been  reduced  to  one-fourth  that  number  in  183().  to 
one-fifth  in  1850,  and  at  the  present  day  to  less  than  one-tenth,  as 
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the  result  of  a  (('iituvy  of  civilization  in  a  puro-blooded  race.     The 
following  table  exhibits  the  rate  oi'  (h^crease  sin(;e  1850: — 


YEAR. 

HAWAIIAN' 
POPULA- 
TION. 

DECKEASK. 

ANNVAL 
I'liRCENT- 

AGE  OF 
DECREASE 

YEAR. 

HAWAIIAN 
POPULA- 
TION. 

DECREASE. 

ANNUAL 
PERCENT- 
AGE OF 
DECREASE 

law 

180() 
1806 

82,203 

66,984 
58,765 

15,219 
8,219 

1.R5 
2.04 

2.75 

1872 
1878 
188-1 

49,044 

44,088 
4((,014 

9,721                1.68 
4,966                1.53 
4,0(i6 

While  the  native  race  is  still  diminishing-  with  such  rapidity, 
there  has  l)een  a  marked  abatement  in  the  rate  of  decrease,  due  to 
sanitary  legislation  and  the  segregation  of  the  lepers.  At  the  same 
time,  immigration  is  rapidly  supplanting  the  Hawaiian  loss,  and 
amalgamation  with  foreign  races  is  taking  place,  the  half-castes 
liaving  increased  from  3^20  in  1878  to  '  4218  in  1884.  The 
aggregate  population  of  the  eight  islands  of  the  little  kingdom, 
wliich,  m  1873,  was  56,897  and  in  1878,  57,985,  had  risen  to 
S(),578  in  1884,  tlie  foreigners  already  constituting  more  than  half. 

Increase  of  Population  in  Europe  flvring  the  past  thousand 
years. — M.  Inawa  Stem  egg,  of  Vienna,  at  the  Sixth  International 
Congress  of  Hygiene  and  Demography,  considered  the  develop- 
ment of  the  population  of  Europe  during  the  last  thousand  years, 
with  which  began  its  political  reconstruction  out  of  the  heap  of 
ruins,  which  was  all  the  downiall  of  Rome  left  of  the  ancient 
world.  Notwithstanding  the  foreign  emigrations  which  had  been 
iioino-  on  for  two  hundred  years,  the  first  c(nituries  of  the  new  era 
had  not  contributed  greatly  to  the  augmentation  of  population, 
life  and  property  having  been  constantly  menaced  by  war.  pillage 
and  disease,  especially  th(^  great  plague  of  the  sixth  centiu-y. 
From  this  down  to  the  fourteenth  century,  the  extension  of  popu- 
lation was  remarkable,  and  led  to  the  desire  to  found  new  com- 
nmiiities.  which  became  so  powerful  a  motive  that  the  great  w^ars 
and  the  two  millions  of  European  lives  sacrificed  during  the  Cru- 
sades were  not  able  to  arrest  it.  and  add(>d  scan^ely  one  per  thousand 
to  the  adult  mortalitv . 

The  distribution  of  the  population  of  Europe  at  the  middle  of 
the  fourteenth  century  was  qnit(^  different  from  that  of  the  preced- 
ing eight  hundred  years.  The  greatest  density,  at  this  period,  was 
in  Italy,  France  and  Spain.  The  German  race  had  participated 
largely  in  the  extension  of  European  ])opulation.  but  tlu^  German 
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countries  did  not  at  the  same  tinie  attain  so  great  a  density  of  pop- 
ulation. The  increase  was  abruptly  checked,  in  the  middle  of*  the 
fourteenth  century,  by  the  plague,  which  during  the  thirty-five 
years  of  its  prevalence,  carried  off  twenty-five  millions  of  victims, 
one-fourth  of  the  entire  population.  Scarcely  had  the  new  gen- 
eration, reared  under  such  unfortunate  conditions,  began  to 
progress,  when  the  rehgious  wars  of  the  sixteenth  and  scAenteenth 
centuries,  the  Turkish  domination  during  the  same  period,  the 
expvdsion  of  Moors  and  Jews  from  Spain,  the  civil  wars  of  Eng- 
land and  Scotland,  the  German  peasant  wars,  the  Spanish  inter- 
ference in  Italy  and  other  causes,  conspired  to  again  retard  the 
growth  of  population.  The  end  of  the  seventeenth  and  the 
eighteenth  centuries  saw  the  cities  gain  in  number  of  inhabitants, 
while  the  country  at  large  remained  stationary. 

Only  at  the  commencement  of  the  nineteenth  century  did  the 
number  of  births  very  largely  exceed  that  of  deaths.  In  the  last 
eighty-seven  years,  the  population  of  Europe  has  doubled.  From 
one  hundred  and  seventy-five  millions  in  1800,  it  has  now  risen  to 
three  hundred  and  fifty  millions,  and  tliis  in  spite  of  wars,  emigra- 
tion to  America  and  grave  epidemics,  and  this  increase  is  the  more 
notable  when  each  country  is  separately  considered.  German 
Europe  has  doubled  its  population  in  sixty  years,  while  in  France 
this  only  took  place  at  the  end  of  two  hundred  and  in  Italy,  one 
hundred  and  seventeen.  The  Oriental  nations  are  also  increasing. 
To  attribute  this  great  economic  movement  to  the  multiphcity  of 
modern  means  of  communication  and  to  increase  of  marriages  and 
consequently  of  births,  is  only  the  lesser  side  of  the  question. 
Saxony  and  Servia  liave  doubled  their  population  in  fifty  years ; 
England  and  Norway,  Greece  and  Koumania,  Prussia  and  Scot- 
land, Denmark,  Sweden  and  Finland  in  seventy,  the  principal 
cause  of  ^^•llicll  has  been  the  progress  of  hygiene  and  public  mor- 
ality, inducing  efforts  of  modem  society  to  improve  the  material 
and  social  position  of  the  working  classes  and  great  masses  of  the 
people. 

Loncjevity  in  KnfjJtmd  and  America. — An  English  editorial 
writer^*^  regrets  that  tlie  imperfect  system  of  registratioii  of  vital 
statistics  in  America  prevents  the  possibility  of  a  useful  comparison 
as  to  the  rc^hitiAO  longevity  in  England  and  America.  The  rapid 
growth  of  life  assurance  in  the  United  States  has,  however,  accu- 
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mulated  a  valuable  mass  of  statistics  of  mortality  among  the 
micUlle  and  upper  classes,  who  constitute  tlie  insured.  Among  the 
more  interesting  results  shown  by  tlie  tables  representing  the 
experience  of  thirty  American  life  assurance  offices,  may  be  noted 
that  the  expectation  of  liie  of  insun^d  males  in  America  at  twenty 
years  of  age  is  42.1  years,  exceeding  by  one  year  the  similar  ex- 
pectation of  English  males;  and  of  American  females  40.8  years, 
which  is  precisely  the  same  as  that  of  English  women.  After  the 
age  of  twenty,  the  expectation  of  life  among  American  w^omen 
exceeds  that  of  English  women  up  to  forty-seven.  One  other 
feature  discovered  by  the  tables  is  that  in  America  wonieli  \m\e  a 
lower  expectiition  of  life  than  men  after  the  age  of  thirty-five, 
while  in  England  it  is  better  with  women  than  men. 

Depopjilotion  of  Parts  of  France. — M.  Guirard,^'^  of  the  French 
Society  for  the  Advancement  of  Science  calls  attention  to  the  serious 
depopulation  of  the  Southwest  of  France,  which  he  attributes  (1) 
to  the  increase  of  urban  accumulations  with  their  greater  death- 
rate,  at  the  expense  of  the  rural  districts,  and  (2)  to  insufficient 
natahty, — this  not  keeping  pace  with  the  growth  of  commerce,  fer- 
tility of  soil,  and  wider  distribution  of  property,  and  due  to  eco- 
nomic and  voluntary  social  causes,  inducing  infecundity  of  mar- 
riages. A  demand  is  made  for  governmental  investigation,  and,  if 
possible,  the  diminution  of  the  great  mortality  of  young  children  by 
protecting  them  against  parental  prejudice,  ignorance  and  neglect. 

The  rapidity  of  dcpo])ulation  is  manifest  on  contrasting  the 
population  of  ten  coiitigucjus  departments  of  the  Southwest  with 
that  of  fifteen  years  before: — 


Depaktmexts. 

POPULATION. 

DECREASE. 

LOSS  PER  1.000. 

1861. 

1875. 

Ariege, 

Charente, 

Cbarente  InfSrieure. 
Dordogne,    .       .    . 
Haute-Garonnc.  . 

Gers 

Lot  et  Garonne,  .    . 
Basses-Pyr(^'nees, 
Hautes-Pyrenecs,  . 
Tarn  et  Garonne,   . 

251,850 

379,081 
481,000 
501,087 
484,081 
298,931 
332,005 
430,028 
240,179 
282,551 

244,795 
373,950 
405,628 
489,848 
477,730 
283,546 
316,920 
431,525 
238,037 
221 ,364 

7,055 

5,131 

15,432 

11,839 

6,351 

15,385 

15,145 

5,103 

2,142 

11,187 

28. 
13.fi 
32. 
23.5 
13.1 
51.4 
45.6 
11.6 
8.9 
48.1 

Aggregate.           .    . 

3,638,113 

3,543.343 

• 

94,770 

26. 
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These  departments  coniprise  all  Southwestern  France,  ex- 
cept the  Gironde  and  Landes,  the  former  of  which  has  gained  in 
popidation  through  the  increase  of  that  of  its  chief  city,  Bor- 
deaux, which  rose  from  123,935  in  1851  to  212,111  in  1876. 

An  even  greater  decrease  in  popidation  has  been  going-  on  in 
the  Northwest  of  France,  though  over  a  more  limited  territory, 
as  here  indicated  : — 


Departmkxts. 

POPULATION. 

DECREASE. 

LOSS  PER  1000. 

1861. 

1876. 

Calvados, 

Eure,      

Manche, 

Somme, 

480,992 
398,661 
591,421 
572,646 

450,229 
373,629 
539,910 
556,641 

30,763                      63.9 
25,032                      62.7 
51,511                       87.0 
16,005          j             27.7 

Aggregate 

2,043,720 

1,920,409 

123,311                      60. 

r.IRTHS. 

DEATHS. 

STILL-BORX. 

935 

1.009 

63 

903 

1,328 

52 

The  department  of  Seine  Inferieure,  which  has  increased  from 
789,988  to  798,41 -4  is  an  apparent  exception,  but  the  growth  of 
the  city  of  Rouen  from  91,512  to  104,893  explains  the  increase  as 
that  of  Bordeaux  in  the  case  of  the  Gironde.  That  the  loss  still 
continues  is  evident  from  the  most  recent  statistical  returns"^  from 
twelve  of  the  chief  places  of  the  department  of  Seine  Inferieure 
(Rouen,  Le  Ha\Te,  Dieppe),  Calvados  (Caen)  and  Manche 
(Cherbourg)  representing  the  excess  of  deaths  over  births,  as 
ibllows : 

.July,  1887,      . 
August,  1887, 

The  increase  in  population  in  the  wliole  of  France,  during  the 
seventy-five  years  from  1801  to  187(),  allowing  for  tlie  alterations 
of  territory,  whicli  took  place  in  FSGO  and  1871,  amounted  only  to 
forty-three  per  thousand,  so  that  it  would  require  one  hundred  and 
sixty-one  ye^rs  to  bring  about  the  same  doubling  of  the  population 
as  is  taking  place  in  England  in  fifty-three. 

Tho.  defective  birth-rate  of  France,  or  its  uatiditt/,  a  term  used 
by  Achille  Guillard  to  designate  the  reproductive  energy  resulting 
ill  new  birtlis,  or  tlie  frequency  with  which  births  happen  \\\\\\ 
regard  to  tlie  number  of  living  beings  who  produce  them,  is  attract- 
ing serious  attention  in  thnt  country.     Dr.  Tiacassagne''''  calls  atten- 
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tion  to  the  value  of  the  statistics  beiiiiJ^  aceumulated  by  the 
municipality  of  Lyons,  as  a  basis  of  an  accurate  local  demography. 
He  states  that  the  annual  mean  of  births  in  France  has  been  from 
940,000  to  970,()()(),  and  tliat  while  in  th(^  decade  1770-80  there 
were  380  births  in  ten  tliousand,  in  the  period  1861-68  there  were 
only  264,  and  from  1869  to  1880  the  numlxn-  had  fallen  to  245,  an 
average  very  far  below  that  of  other  countries.  In  France,  there 
are  scarcely  three  births  to  a  family,  and  of  three  hundred  born 
only  one  hundred  and  ninety-two  reach  twenty  years  of  age.  As 
to  sex,  among  country  people  there  will  be  one  hundred  and  seven 
males  to  one  hundred  females,  in  cities  one  hundred  and  five  girls 
to  one  hundred  boys.  Illegitimate  children  exceed  one-thu'd  the 
legitimate,  reducing  the  excess  of  males.  There  were  more  births, 
both  legitimate  and  illegitimate  in  February,  and  next  in  March, 
April,  June  and  January  successively,  showing  that  the  maximum 
number  of  conceptions  took  place  in  May,  June,  July  and  April, 
this  influence  of  the  seasons  being  more  marked  in  the  country  than 
in  the  cities. 

With  respect  to  Lyons  alone,  notwithstanding  the  increase  in 
the  population  of  the  city,  the  proportionate  number  of  new-born 
children  cUminishes,  the  births  among  ten  thousand  inhabitants 
having  steadily  fallen  from  283  in  1861-65,  to  255  from  1865  to 
1871,  273  from  1872  to  1876,  254  from  1877  to  1881,  248  from 
1882  to  1886,  and  later  still  to  220 — that  is  to  say  ten  thousand 
Lyonnese  to-day  produce  sixty-three  childrcni  less  than  the  same 
number  of  inhabitants  twenty-five  years  ago ;  and  wliile  there  are 
fewer  natural  births,  this  is  not  due  to  a  higher  morahty,  but  it 
seems  as  if  the  race  were  really  losing  the  faculty  of  reproduction. 
Fluctuations  in  number  during  this  period  h:\\c  followf^l  economic 
crises  as  markedly  as  war-times. 

EtlinfKjmpli!/  of  Lyoris. — The  French  are,  at  this  time,  the 
most  zealous  inquirers  into  every  thing  relating  to  the  origin  and 
])(^rpetuity  of  th(>ir  race,  both  at  home  and  among  their  colonial 
possessions.  Clement'*  has  entered  upon  an  exliausti\e  study  of 
the  ethnography  and  demography  of  l^yons  and  its  entours  in  tlie 
department  of  the  Rhone,  and  commences  by  tracing  the  various 
components  of  the  Lyonnese^  po])ulation  to  their  historical  begin- 
ning. The  earliest  inhabitants  of  this  region,  he  identifies  with 
the  race  of  Cro-Magnon,  whom  Dr.   Bc^-tillon,  from  a  study  of 


1.^0  MEDICAL    DEMOGRAPHY.  [*^ofTSV'' 

skulls  of  the  Algerian  tribe  of  Kroumys,  finds  reason  to  believe 
were  forced  by  the  invasion  of  the  Celts  out  of  France  into  Spain 
and  across  the  sea  into  Algeria,  where  the  primitive  type  reniains. 
Bands  of  Phenician  navigators  settled  among  the  C/cltic  intruders 
and  later  colonizing  Greeks,  wlio  were  in  turn  follo\^'ed  by  the 
conquering  Ilomans.  Notwitlistanding  its  ])art  in  the  history  of 
Lyons,  Rome  seems  to  have  left  onl}  the  legacy  of  lier  language 
and  civilization,  without  contributing  to  the  formation  of  the  race. 
Before  the  end  of  tlie  Roman  occupation,  the  soil  had  l)een  restored 
to  its  ancient  possessors  and  no  Latin  blood  courses  through  the 
veins  of  the  people.  Consequently,  wlien  the  population  of  Italy, 
which  was  already  a  heterogeneous  mixture  when  Lugdunum 
(Lyons)  was  founded,  59  B.C.,  by  Greek  relugees  from  the  banks 
of  the  Herault,  came  to  coloniz(%  they  mingled  readily  among  the 
indigenes.  Three  principal  elements  have  combined  to  form  the 
modern  Lyonnese  people,  Celts,  Ligurians  and  Burgundian  Ger- 
mans, all  others  having  played  a  secondary  role  and  failed  to 
impress  their  characters  on  the  population.  The  Burgundian 
influence  is  manifested  in  the  somewhat  greater  stature  than  the 
French  of  other  provinces  and  in  the  modified  coloration  of  the 
skin,  hair  and  eyes;  for  though  the  Celtic  and  Ligurian  blood  is  in 
predominant  excess,  the  Biu'gundian  admixture  has  been  sufficient 
to  cause  numerous  intermediary  tints,  while  the  extreme  black  of 
the  Ligiu'ian  and  the  pronoiuiced  white  and  red  of  the  German  are 
seldom  seen.  Tlie  disap])earance  of  ])ure  l)londes  is  noticeable  in 
other  {-oinitries.  ])r.  Clement  found  his  most  im])ortant  evidence 
of  ethnic  characteristics  in  the  sha])e  of  the  head  (indice  cephalique). 
Using  the  ordinary  hatter's  conformator,  he  discovered,  as  the 
result  of  a  number  of  measurements  of  the  various  classes  of  the 
inliabitants  of  Lyons,  that  the  bra chy cephalic  skull  (Ijgurian)  is 
tlie  charach'ristic  form,  being  four  or  fiv(^  times  more  common  than 
the  sub-brachycephalic  (Celtic),  no  dolichocephalic  (Burgundian) 
forms  at  all  being  encountered.  It  is  not  strange  that  the  latter 
should  di;,a[)pear  since  it  belonged  to  the  least  munerous  race,  and 
in  the  crossing  of  races,  a  lowcv  degree  of  the  brachyce])halic  type 
has  taken  its  pla(;e.  Historicalh ,  the  Celts  constituted  the  domi- 
nant class,  but  according  to  ce])halic  indications  they  are  now  out- 
numbered nearly  five  times  by  Ligurians.  This  has  not  been  due 
altogether  to  excess  of  immigration  of  Proven(,'al  po])ulation  over 


'^EgyptT]  MEDICAL   DEMOGRAPHY.  181 

that  of  neighboring-  departments,  as  local  conditions,  especially 
nrban  habitation,  liave  tended  to  modify  the  shape  of  the  head  by 
augmenting  the  cephalic  index. 

Relative  to  the  ethnic  indications  of  color  of  hair  and  ejes, 
Dr.  Paul  Topinard,^'  General  Secretary  of  the  Antln-opological 
Society  of  Paris,  is  framing  a  chart  of  the  color  distribution  of 
eyes  and  hair  in  France,  on  the  model  of  the  charts  published  by 
Broca,  1860-6G,  giving-  the  heights  of  the  various  races  forming  the 
French  populations ;  and  the  French  military  and  naval  surgeons 
have  entered  upon  tlie  inquiry  with  the  same  interest  they  have 
evinced  in  other  statistical  uivestigations.  The  information  sought 
respecting  color,  with  that  already  possessed  concerning  stature, 
and  that  being  also  gathered  relative  to  cephalic  and  nasal  indices, 
will  contribute  greatly  to  the  knowledge  of  the  distribution  and 
degree  of  admixture  of  the  constituent  national  races. 

Algeria. — Frencli  ethnographers  are  studying  with  satisfaction 
the  increase  of  European  population  in  Algeria,  in  which,  accord- 
ing to  Le  Roy  Beaulieu,"''  the  French  element  is  markedly  in  excess, 
at  a  rate  which  promises  to  double  in  about  fifty-six  years,  being- 
more  than  twice  that  of  France  itself.  At  the  close  of  the  century, 
it  is  estimated  that  the  European  population,  representing  a  fusion 
of  French,  Spanish,  Itahan,  German,  Swiss  and  Maltese  immigrants, 
will  number  seven  hundrexl  thousand,  keeping  pace  with  the  foreign 
growth  in  the  Australasian  colonies  of  Great  Britain,  which  sixty- 
three  years  after  the  frigate  Sirius  landed  eight  hundred  c()n\  lets 
at  Botany  Bay,  numbered,  including  New  Zealand  and  Tasmania, 
only  four  hundred  and  thirty-five  thousand. 

The  French  element  in  the  Algerian  population  is,  however, 
fnr  from  pure,  and  tlu^  i)r()])ortion  of  tbreign  admixture  goes  on 
increasing.  Accordhig  to  tlie  census  of  1SS6,  the  Frencli  and 
Algerian  French,  excluding  native  Jews  and  the  French  mihtary 
establishment,  numbered  225, ()()() ;  other  natives  excluding-  the 
foreign  legion,  210.20:5;  the  othtn-  Europeans  appearing  as,  144,- 
530  Spaniards,  44,315  Italians.  15,533  Maltese  English,  4,863 
Germans,  chiefly  Alsatians,  and  2404  Swiss. 

Efjypt. — Dr.  H.  R.  Greene, ''  of  Cairo,  declares  that  the  popu- 
lation of  Egypt  is  likewise  uicreashig  in  a  remarkable  manner, 
notwitlistanding  the  excessive  infant  mortality,  and  quotes  from 
Dr.  Engel's  published  demographic  rt-jiorts.  as  follows: — 
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rCochiu 
L  Chliia. 


YEAR. 

EXCESS  OF  BIRTHS  OVER  DEATHS. 

EXCESS  OF  DEATHS  OVER  BIRTHS. 

1880 
1881 
1883 
1883 
1884 

50,853 
73,935 
00,444 

'  67,775 

15,017 

Aggregate  (5  years) 

237,990 

In  1883  thcvo  was  a  severe  epidemic  of  clioler;!,  hut  notwith- 
stniiding,  the  population  of  Egypt  increased  duriuii'  these  five 
years  nearly  a  quarter  of  a  million.  The  results  of  188o  and  l!S8() 
are  equally  favorable. 

Dr.  Grant  (Bey)'^**  calls  attention  to  the  destruction  of  life  and 
consequent  influence  on  the  number  of  births  in  Egypt  from  crani- 
otomies performed  by  ignorant  midvvives ;  and  the  thousands  of 
criminal  abortions  practiced  by  them  are  also  a  factor  in  reducing 
tlie  normal  birth-rate.  Incidentally,  he  refers  to  the  practice  of 
circumcising  both  boys  and  girls  at  the  age  of  four  years,  the 
operation  in  the  case  of  the  latter  involving  the  labia  majora  along 
witli  the  clitoris.  Sixty  per  centum  of  the  infant  mortality  of 
Brazih  wliich  is  as  alarming  as  that  of  Egypt,  was  attributed  by 
Dr.  Moncorvo''  to  hereditary  syphilis,  rickets  coexisting  in  five  per 
centum  of  these. 

The  extensive  possessions  of  the  French  in  Asia  ]iav(>  mad(> 
tliat  region  an  attractive  field  for  investigators  of  that  nationality, 
wliose  reports  are  accumulating  a  mass  of  information,  wliich 
will  be  oi'  value  to  the  future  demogra])her.  Until  other  n^i^ions 
are  similarly  investigated  and  upon  definite  parallel  lines  of  inquiry 
and  exact  statistics  obtained,  whicli  can  be  stated  in  numbers  or 
tahles  of  numbers,  or  in  a  tabular  or  classified  arrangement,  no 
comparisons  are  possible  nor  basis  for  g(»nerahzations  or  deductions 
afforded. 

Codiiii  CIi'dhi. — Tlie  ])0])ulation  oi'Anam.  which,  with  Tong- 
King  and  the  French  colonies,  constitutes  the  eastern  part  of  the 
Indo-Chinese  ])en insula,  is  clustered,  according  to  Dr.  H.  Key,'" 
around  the  delta  of  tlie  Tong-King,  Avhich  resembles  an  immf^nse 
ant-hill,  wh(n-(^  for  years  almost  all  the  ])opulation  of  the  vast 
neighboring  regions  has  been  congregating,  less  than  three-tenths 
of  the  whole  liviu"'  in  tlu^  interior  and   mountainous   regions,  and 
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this  l)y  rcHsuii  ol'tlie  natixc  prcl'orence  lor  the  ricc-swMinps  and  the 
insecurity  and  relative  unhealtliluhiess  of  otlier  regions.  .Vccord- 
ing  to  Mondiere.  tlie  males  predominate  in  tlie  same  proportion  as 
in  Europe,  there  heing  among  a  thousand  births. 


In  'I'oiiii-Kiiij 
In  Europe, 


OF  THE  MALK  SKX. 

.     519 

.     514 


I'K.MAl.K  SKX. 

481 
48(i 


Moreo\c>r,  the  monthly  mean  of  l)irths  b(Mng  one  tliousand, 
th(^  maximum,  1133,  is  reached  in  January,  after  conception  in 
April,  the  season  of  greatest  activity,  this  also  corresponding  Avitli 
France,  in  which,  as  has  before  been  stated  on  tue  authority  of 
J^acassagne,  the  greatest  number  of  births,  both  legitimate  and 
illegitimate,  occurs  in  February,  the  maximum  of  conceptions 
having  taken  place  in  May.  The  month  of  minimum  births  in 
Anam  is  June,  867,  after  conceptions  in  September,  following 
the  season  of  greatest  heat.  The  annual  excess  of  births  over 
deaths  is  151  per  tliousand,  the  annual  natality  gain  being  conse- 
quently double  that  of  France,  which  is  only  75.  The  following 
table  represents  the  cUstribution  by  age  among  a  thousand  dece- 
dents, Anamite  and  French : — 


AGES. 

ANAMITES  (MONDIERE). 

FRENCH    (BERTILLON). 

Under  1  year, 

93.7 

203.7 

From  1  to    5  years, 

119.0 

119.6 

••      5  to  10     " 

116.5 

33.8 

"     10  to  20     " 

135.6 

47.1 

"    20  to  30     " 

130.3 

65.3 

"    30  to  40     " 

121.3 

58.0 

"     40  to  50     •' 

119.5 

64.9 

"     50  to  60     " 

79.2 

84.6 

"     60  to  70    '• 

51.4 

127.2 

"     70  to  80    " 

20.5 

130.6 

"     80  to  00     " 

9.3 

59.8 

"    yOfofi    '• 

3.7 

5.4 

1000. 

1000. 

There  are  consequently  few  old  persons  in  Tong-King,  the 
cliaracteristic  of  the  Anamite  mortuary  being  the  gn^at  loss  of  life 
during  the  ages  of  greatest  energy  and  greatest  productiveness, 
thirty-seven  per  centum  dying  between  twenty  and  fifty  years  of 
age,  as  contrasted  with  nineteen  per  centum  during  the  same  period 
in  France.  The  mean  length  of  the  Anamitc^'s  life  according  to 
Dr.  CoUomb  is  29  years.  Mondicre  places  it  at  only  26.5  years  for 
men  and  27  for  women,  the  average  in  France  now  being  35. 

The  population  of  Tong-King  comprises  Anamites,  Muongs 


184  MEDICAL    DEMOGKAPUV.  [cMna! 

and  Chinese.  Af;coi'din<^'  to  ManreP^  all  Indo-China  was  primi- 
tively occupied  by  a  black  po})ulation  of  graceful  form,  straight 
eyes  and  more  or  less  pronihient  nose,  probably  a  Malay  race,  dis- 
placed ))y  invaders  from  the  confines  of  Thibet,  lia\ing  a  common 
origin  A\ith  the  Siamese  and  Burmese.  The  Muongs,  or  savages 
as  thev  are  called  by  the  Anamites,  inhabit  the  mountains,  but 
])hysically  do  not  essentially  differ  from  the  latter,  though  not 
intermingling  witli  them  and  rigidly  maintaining  their  own  cus- 
toms. The  physical  infiuence  of  Chinese  settlers  on  the  race  has 
been  shglit  from  the  fact,  that  these  have  been  chiefly  males.  The 
traces  of  Chinese^  blood  (juickly  disapi)ear,  while  their  civilization 
is  imparted  as  was  that  of  the  Ilomans  upon  the  Gauls.  The 
namt^  Gmo-vIiI  (orteils  ecartes)  given  to  the  ancestors  of  the  modern 
Anamites.  indicates  a  physical  peculiarity  wliich  still  survives  in 
the  separation  of  the  great  toe  from  its  fellows,  and  its  remarkable 
motility,  making  it  a  veritable  organ  of  prehension.  The  Anamite 
race  of  Tong-King  is  higher  in  the  etlmic  scale  than  that  of  the 
rest  of  Cochin  Chhia.  Few  individuals  are  met  Avho  are  deformed, 
lame,  hunchback  or  deaf  and  dumb,  but  the  blind  are  numerous 
from  small-pox. 

Sexual  precocity  is  characteristic  of  the  race,  the  sexual  appe- 
tite being  developed  at  fourteen  or  fifteen  and  so  freely  satisfied 
that  no  girls  pass  that  age  without  loss  of  virginity,  (Mondiere)'*'' 
and  incestuous  intercoiu'se  of  brothers  and  sisters  is  so  common 
that  a  missionary  declares  that  "  for  a  girl  to  be  still  a  virgin  at 
twelve,  she  must  have  no  ])rother."  The  first  menstruation  does 
not  ap])ear  until  ai'ter  sixt<M.Mi,  and  tliough  marriage  takes  place  at 
eighteen,  tlie  first  parturition  does  not  occur  until  tN\enty  or  later, 
the  retardation  being  du(>  to  premature  and  unlimited  gratification, 
l^'our  to  fi>e  childnni  during  twenty-eight  years  represent  the 
average  lecundity.  Parturition  is  easy,  the  only  ])ain  sufiered 
being  that  caused  by  the  ])assage  of  the  child  tlirough  the  vuhar 
opening.  Spontane(ms  abortion  is  rare,  but  is  often  induced  by 
drinks  and  blows,  and  is  commonly  attended  without  other  accident 
than  hemorrhage  and  slight  metritis.  The  newborn  child  does 
not  fe(>d  for  two  days,  or  if  gixcn  milk,  it  is  not  tlie  motlier's  but 
that  expressed  from  neighbors'  breasts ;  for  the  Anamite  woman, 
while  willing  to  give  suck  to  a  strange  child,  will  not  do  so  until 
after  it  has  alreadv  taken  its  mother's  breast,  lest  maladies  without 
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number  belall  her.  Among  the  lower  classes,  mfants  nurse  for 
two  }ears,  a  second  pregnancy  rarel)  occurring  before  the  second 
year.  In  the  mandarin  class,  children  nurse  to  the  age  of  six  or 
seven,  and  hence  it  is  not  rare  to  see  young  girls  and  women  past 
the  menopause  with  milk  in  their  breasts. 

In  a  paper  summarizing  tlie  prevailing  diseases  of  the  Yellov: 
Races^  Dr.  Yerrier*^  states  that  scrofula  is  a  very  frequent  and 
grave  constitutional  malady  among  them,  contributing  to  render 
the  ophthalmias  to  which  they  are  subject  so  intractable,  and  occa- 
sioning the  ganglionic  enlargements,  especially  of  tlie  mesenteric 
glanduhe  so  ol'ten  observed  among  the  Chinese.  This  strumous 
disposition  accounts  for  the  phagedenic  tendency  of  sores,  notably 
of  what  is  known  as  "la  plaie  Annamite,"  although  wounds  from 
tirearms  or  cutting  and  penetrating  instruments  quickly  cicatrize. 
The  "ulcere  de  Brassac"  has  the  pemphigoid  ibrm  described  by 
Mondiere  and  was  mistaken  by  Cazenave  for  a  variety  of  leprosy, 
but  it  is  due  to  scrofula  rather  than  to  the  former  or  to  syphilis. 

Neither  phthisis  nor  cancer  appear  to  cause  much  ravage 
among  the  yellow  races.  The  former  is  even  unknown  in  Thibet, 
as  well  as  among  the  Kirghis,  but  is  met  with  among  the  Chinese 
coolies  transported  to  Oceanica  and  America.  While  affections 
of  the  skin  are  frequent  in  China,  they  are  those  of  a  scrofulous 
natiu'e,  and  epithelioma  is  not  seen.  Leprosy  is  very  common  and 
very  serious. 

The  people  of  the  yellow  races  are  subject  to  cholera,  inter- 
mittent fevers,  dysentery  and  variola.  Cholera  is  endemic  in 
Cochin  China,  the  ]Malay  population  of  Anam  succumbing  to  it 
more  readily  than  the  pure-blooded  Mongol.  According  to  Dr. 
Morice,  the  algid  period  is  shorter  and  less  gra^•(^  than  with  Euro- 
peans, while  the  period  of  reaction  is  longer  and  more  sca  ere. 
Dengue,  common  in  Senegal,  Aden,  Madagascar,  India  and  Cochin 
Chhia,  seldom  attacks  Europeans  and  always  mildly.  The  Chinese 
and  even  more  the  Anamites,  notwithstanding  their  rice-tields  and 
o\erflowing  rivers,  resist  intermittents,  natives  enjoying  a  relative 
immunity  while  Europeans  are  attacked. 

Small-pox  has  been  known  from  the  most  ancient  times  in 
China  and  possibly  originated  there.  Notwithstanding,  inoculation 
and  vaccination  imported  from  Europe,  it  is  so  prevalent  that  a 
large  portion  of  the  race  is  badly  pock-marked,  and  it  is  a  daily 
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occurrence  in  (•ro\\ded  cities  to  be  jostled  by  individuals  in  every 
stage  of  the  eruption. 

Vices  of  conformation,  notably  hare-lip,  are  common  as  are 
external  parasitic  diseases,  thiea,  itch  and  the  like,  due  to  uncleanly 
habits,  and  intestinal  worms,  derived  from  the  uncooked  and 
unwholesome  food  they  eat  from  necessity,  or  irom  plants  w^atered 
and  manured  witli  animal  excrement.  This  probabdity  is  also 
advanced  by  Dr.  Ira  Harris,"  of  Syria,  where  one  in  every  five  of 
the  population  suffers  from  tape-worm,  wlio  attributes  it  to  the 
practice  of  defecating  in  the  open  fields,  whence  the  dejecta  are 
scaveng(!retl  h\  domestic  animals  and  fowls,  who  in  turn  furnish 
ibod,  which  is  eaten  raw  or  scarcely  cooked. 

Notwithstanding  their  constitutional  feebleness  of  reflex  action, 
the  yellow  races,  especially  the  Cliinese  of  every  station  of  life, 
are  subject  to  mental  aberration  often  inducing  suicide.  A  com- 
mon form  of  melanchohc  msanity  is  the  '•  Scythian  disease "  of 
Hippocrates,  due  to  the  despair  following  loss  of  virility  and  often 
complicated  among  the  people  of  the  Caucasus,  Thibet  and  Japan 
with  zoanthropia.  Tetanus  is  rare,  as  might  be  inferred  from  the 
feeble  excitability  of  the  great  sympathetic  system,  and  according 
to  Dr.  Bordier  is  never  seen  among  the  smokers  of  opium,  the 
common  use  of  which  drug,  Ik^  believes,  also  establishes  a  tolerance 
of  alcohol  and  makes  it  efficacious  in  delirium  tremens.  The  opium 
liabit,  doubtless,  likewise  explains  in  a  degree  the  stoicism  of  the 
(Jhinese  under  surgical  operations  and  their  insensibility  to  the 
effects  of  cldoroform. 

Rabies  has  been  epidemic  in  China,  as  in  lcSl8,  at  Pecheli, 
\\hen  all  the  dogs  s])ontaneously  attacked  each  other  and  bit  other 
animals  and  human  beings.  Similar  e])idemics  have  been  knoAvii 
in  Peru  under  the  infiuenc(^  of  prolong(Ml  high  tem])erature.  Th(^ 
mean  duration  of  the  disease  in  man  is  said  to  be  six  days  and  the 
mortality  ninety-eight  per  centum.  The  Chinese  claim  to  he  in 
possession  of  a  treatincmt,  not  like  Past(MU-'s,  which  has  nnhiced 
the  mortality  to  owo  ])vv  centum. 

Cliiini. — Dr.  I  [(Miry  T.  AA'liitncy.''  of  Foo-Chow.  our  corre- 
spondhig  editor,  finds  syphilis,  after  rheumatism,  tlie  most  frequent 
disease  among  the  people  of  that  part  of  China,  but  his  experience 
indicates  that  it  is  less  \irulent  tlian  among  whites.  Sodomy  is 
common   amoni.;   vouths,  even   l)eoinniniJ-    at   seven  years  of  age. 
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'IVu'tiary  aiiuc,  scrofula,  anaemia,  g-cncral  debilit}  and  dyspepsia  arc 
I'reciucnt  anion<^-  the  laboring  classes,  whose  Ibod  consists  chiefly 
of  rice  or  dried  potatoes,  with  tnrnip-tops  fri(>d  in  oil  and  a  littl(> 
dri(>d  tisli  or  bean-curd,  being  bulky  and  deficient  in  nitrogenous 
eleuKnits,  and  hastily  bolted.  Suicide,  as  stated  by  Verrier.  is  ex- 
ceedingly common,  the  means  resorted  to  being  the  eating  of  opium 
or  gold-foil,  drowning,  cutting  the  throat  or  cutting  out  tlie  tongue. 

The  extreme  frequency  of  dyspepsia  in  Shantung  is  referred 
to  by  Dr.  ('oilman,  Corresponding  Editor  of  the  Annual,  hi  his 
report  of  diseases  prevalent  in  that  pro\  ince.  He  says  that  it  is 
described  by  sucli  expressions  as  "the  moutli  of  tlie  lieart  pain," 
"inside  of  the  In-east  pain,"  "belly-ache,"  '■heart  melanclioly," 
"  bellv-stretched,"  etc., — and  is  due  to  the  large  amount  of  millet- 
seed,  broom-corn-seed,  cabbage  and  onions,  which,  with  poorer 
Ibod,  are  made  to  supply  deficiency  of  meat  and  bread,  and  in  con- 
nection with  the  great  quantity  of  liot  water  drank,  induce  gastric 
debility  and  ultimately  ana?mia. 

Korea. — Dr.  A^^  B.  Scranton,  of  St^oul.  Corresponding  Editor 
of  the  Annual,  writes  that  diseases  of  filth,  bad  liygiene  and  ^•ice 
prevail.  Typhus  and  relapsing  fe^(n•  are  endemic,  the  latter 
according  to  Dr.  H.  X.  Allen,""'  known  as  i/em  pijeiKj,  being  the 
most  dreaded  disease  of  the  country,  because  a  person  once  affected 
is  liable  to  repeated  future  seizures.  Small-pox  is  seen  everywhere 
and  is  as  unnoticed  as  in  China.  Di])htheria  and  typhoid  fever 
have  not  come  to  tlie  knowledge  of  foreign  physicians.  Dysentery 
is  common  and  cholera  rages  during  hot  weather.  Syphilis  is 
jieneral  and  is  treated  l)v  mercurial  inhalations.  The  Korean  is 
described  by  Dr.  Scranton  as  shiftless  and  idle,  A(n*)  proud  and 
dirtw  a  high-liver  when  he  has  the  money,  and  a  good  rival  of 
Tanner  when  he  has  none,  l^hysically  he  is  large  and  well-devel- 
oped, mentally  dull.  He  is  not  unacciuainted  with  v(>ry  ])oorly 
distilled  alcoholic  drinks  and  both  sexes  use  tobacco  largely.  The 
women  are  sallow,  amemic,  with  flabby  faces  I'rom  the  seclusion 
to  which  all  but  the  lower  classc^s  are  subjected,  too  much  tobacco, 
l)ad  air  and  probaldy  s}pliilis.  Tlicir  dic^t  is  chiefly  rice  and 
cal)bage  or  tunii])s  made  into  a  kind  of  saiun'-kraut  with  plenty  of 
red  ])ej)per.  Dog  and  horse-meat  are  both  eaten  freely.  Nursing 
women  tie  a  band  tightly  around  the  waist  to  cause  food  and 
liquids  to  take  a  more  direct  course  to  tlic  breasts. 
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Japan. — The  Japanese  of  to-day,  according  to  Verrier'^^  are 
for  the  greater  part  a  mixtnre  of  Malays,  Chinese,  Koreans  and 
blacks  from  Formosa  and  the  Philippine  Islands  and  in  the 
northern  islands  a  considerable  proportion  of  the  white-skinned, 
hairy  autochthones,  (Ainos),  with  almost  dolicocephalic  skulls,  the 
j)ure  yellow  races  forming  only  about  one-tliird  of  the  whole.  The 
amalgamated  population,  therefore,  participates  in  the  physiological 
characters  of  the  formative  races  and  is  subject  to  all  tlie  maladies 
of  savage  and  civilized  people  with  consequent  precocious  decrepi- 
tude. Syphilis,  he  finds  as  virulent  as  among  the  black  races  and 
])hthisis  is  more  common  than  in  China,  showing  tlie  influence  of 
Polynesian  blood.  Cholera  rages  more  among  the  Japanese  than 
the  Chinese.  Malarial  fevers  have  a  t}^3hoid  character  with  ten- 
d(nicy  to  collapse.  The  general  ansemic  condition  of  the  race 
predisposes  to  beri-heri,  which  disease  as  well  as  sen-ki  is  regarded 
by  the  Chinese  as  of  miasmatic  origin.  Strumous  ophthalmia  is 
as  common  as  in  China  and  the  blind  are  consequently  numerous. 
Infimt  mortality  is  great,  though  there  is  no  rachitis.  Children  are 
inirsed  until  tlie  fourth  year  of  age,  the  galactogenic  powers  of  the 
mothers  being  remarkably  pronounced.  Kagawa,***  a  famous  Jap- 
anese obstetrician,  believed  that  the  sex  of  the  child  might  be 
known  bv  the  position  of  the  ftctus,  being  male  if  on  the  left  side 
and  female  if  on  the  right. 

Scurvy  is  common  among  the  lower  classes  Irom  bad  alimen- 
tation, the  chief  diet  consisting  of  rice  and  fish  often  spoiled. 
Ii(^prosy  and  parasitic  diseases  of  all  kinds  are  frecpient.  Alco- 
holism is  more  general  among  the  lower  classes  than  in  China,  not 
because  the  race  are  greater  consumers  of  sake  (rice-spirit),  but, 
probably  because,  as  already  stated,  the  opium-habit  of  the  Chinese 
renders  them  more  tolerant  of  alcohol. 

The  sudden  transition  of  the  social  system  of  the  Japanese 
from  Oriental  to  Occidental  metliods  has  inordinately  devel()])ed  the 
ncTNous  element,  and  mcnital  alienation,  to  which  like  tlie  Chinese 
this  people  is  disposed,  has  assumed  formidable  pro])ortions. 
Lycanthropy,  among  other  forms  of  madness,  already  common 
enough  in  the  country,  has  become  much  more  irequent,  and  men 
and  exQU  women  are  mc^t  all  over  the  Japanese  islands,  who  believe 
tliemselves  clianged  into  dogs  and  foxes,  and  run  about  counter- 
feiting the  voices  and  habits  of  these  animals. 


Caledonia 
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Dr.  Ilnshimoto'^  of  the  Japanese  Army  states  tliat  cancer  lias 
existed  among  the  Japanese  I'rom  the  most  ancient  times.  The 
lieqnency  of  carcinoma  of  the  hreast  among  Japanese  women  is 
interesting  hecause  of  the  (Ufierenc(^  of  dress  between  them  and 
European  women.  Tlie  formcH'  wear  no  corsets  nor  any  other 
article  of  dress  apt  to  irritate  or  press  upon  the  breasts,  but  do 
wear  a  broad  soft  band  (ohi)  of  cloth  or  silk  around  the  body  below 
the  breasts,  serving  to  su])port  tlie  abdominal  walls.  The  uterus 
and  tongue  are  frequent  sites  of  cancer,  but  th(>  lips  rarely,  which 
Dr.  Hasliimoto  attributes  to  the  difi'erent  way  of  liolding  the  pipe 
by  the  Japanese.  Carcinoma  of  the  oesophagus  is  common  among 
sake  drinkers,  though  it  is  not  easy  to  understand  how  a  mild 
liquor  of  this  sort  can  occasion  it. 

In  Xew  CalecJoi/ia,  as  in  the  rest  ol'  Occanica,  alcoholism, 
syphilis  and  phthisis,  all  concomitants  of  the  civilization,  which 
a  Christian  nation  has  attempted  to  im]ilant,  are  causing  the  disap- 
pearance of  the  aborigines.  (Verrier.'")  Numbering  se"\enty 
thousand  at  the  time  of  the  French  occupation,  in  less  than  half  a 
century,  the  population  has  fallen  to  twenty-three  thousand. 
Nevertheless,  the  half-breeds  arc^  vigorous  and  the  females  inter- 
marry readily  with  the  colonists. 

The  climate  of  New  Caledonia  is  salubrious.  As  hi  other 
temperate  regions,  affections  of  the  respiratory  apparatus  occur,  but 
phthisis  has  found  more  victims  since  the  advent  of  Europeans. 
Scrofula,  which  is  common  among  the  Melancsian  race  here  causes 
numerous  severe  ophthalmias,  blindness  beuig  frequent  among  the 
natives.  Phagedenic  ulcers  are  often  seen,  as  are  eczema,  impetigo, 
erythema  and  leprosy.  Notwithstanding  the  existence  of  marshes, 
there  is  no  intermittent  fever  either  among  con^  icts  or  colonists,  on 
these  islands,  which  is  also  the  case  on  otlier  marshy  islands  in 
Oceanica,  but  that  this  is  a  pcciiliarity  of  the  country  and  not  of 
race  is  proved  by  the  fact  tliat  Neo-Caledonians  taken  to  Africa  or 
Madagascar,  succumb  to  icxov  as  quickly  as  ]Mu-o]ieans.  On  the 
other  hand,  negroes  are  almost  wholly  exempt  from  it  both  in  their 
own  country  and  elsewhere.  Alxlominal  aflectioiis  uvc  not  serious, 
but  muscular  atrophy  and  arthritis  with  licait  (■oin])lications  are 
not  rare.  Intestinal  worms  are  conunoii  and  among  nervous 
diseases,  tetanus,  chorea  and  demoniacal  delusions. 

Syphihs,  while  less  frequent  and  graxe  than  at  Tahiti,  is  com- 
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mon  oiiougli,  as  cvidciiccd  by  the  number  ol"  children  affected  witli 
constitutional  syphilis.  Frambffisia,  the  pian  oi'  the  Ne^ro  race, 
is  also  seen. 

Europeans  ne\vl>'  arrixcd  suffer  I'rom  typhoid  fever,  charrhoea, 
dysentery  and  phthisis,  but  hepatitis  and  splenic  enlargements 
do  not  occur,  and  tlie  (by  colic  of  liot  countries  is  equally 
unknown. 

The  entire  absence  of  miasmatic  influences  is  the  cliaracter- 
istic  of  Taldll  as  of  New  Caledonia.  Tlie  Society  Islands  are 
favorably  situated  for  the  study  of  the  effects  of  civilization  during 
the  fifty  years  they  lia\'e  been  objcx;ts  of  the  special  attention  of 
Europeans.  J\I.  Kergrohen,''  surgeon  in  the  French  Navy,  says 
that  small-pox,  measles,  scarlet-fever  and  dengue  have  all  been 
imported,  and  concerning  lepra  and  elephantiasis,  which  have  been 
so  strangely  cantoned  in  Oceanica,  that  while  the  former  is  fre- 
quent at  the  Marquesas,  it  is  rare  at  Tahiti,  the  reverse  being  true 
of  the  other.  Phthisis  is  rare  and  only  fatal  between  forty  and 
fifty,  and  is  rather  a  result  of  diverse  causes  than  of  tuberculosis. 
Nervous  diseases  and  insanity  are  extremely  rare,  and  cholera  and 
yellow-fever  unknown.  Europeans  sufter  from  ameinia  due  to  the 
little  variety  and  insufficient  amount  of  animal  food.  Here  as  in 
the  other  Pacific  Islands,  alcoholic  excesses  and  syphdis  are  tlie 
most  fruitful  source  of  e\il  to  the  native  po])ulation. 

F'tji. — According  to  Dr.  David  l^lytli,'-  tlie  Fijian  race  forms 
a  connecting  link  betwc^en  the  Malayan  and  Papuan  inhabitants 
ol'  the  wide-spread  Polynesia.  Puberty  occurs  early,  Fijian  girls 
menstruating  at  ten.  C'atamenial  irregularities  and  dysmenorrhoea 
ar(>  not  unknown,  which  is  not  surprising  inasmuch  as  they  are 
guilty  of  gross  indiscretions,  such  as  bathing  in  stn^ams  and  wading 
in  the  sea  fishing  during  the  menstrual  ])eriod.  Sterility  is  not 
uncommon  and  as  a  class  Fijian  women  are  not  ])rolific,  volun- 
tarily inducing  abortion  to  ])revent  large  families.  Although 
polygamists,  promiscuous  sexual  intercourse  was  not  the  rule  until 
tlieir  contact  with  civilization  and  the  enforcement  of  a  nominal 
monogani} .  Pregnancy  among  Fijian  women  is  not  attended  with 
the  usual  concomitants  met  with  among  Euroj)ean  females,  attacks 
of  vertigo  and  loss  of  consciousness  being  the  only  disorders  to 
^vhich  they  arc  subject.  Parturition  is  speedy  and  easy,  although 
tardv  and   difficult  labors  occasionally  occur,  but  there  are  reaUy 
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no  diseases  incicUnit  to  the  puerperal  state  among  them.  Fijian 
mothers  prolong  lactation  to  the  second  or  third  year. 

Captain  Beechy  sa)s  of  the  Pitcaint  Islander s^'^  the  descend- 
ants of  the  mutineers  of  the  Bounty,  and  whose  isolation  has 
(Miabled  them  to  maintain  their  simph^  and  natural  habits  of  life, 
that  parturition  seldom  lasts  longer  than  five  hours,  has  never 
])ro\ed  tatal  and  ne^xn*  IxHni  attended  by  twin  births.  Miscarriages 
occur  only  from  accident.  Infants  are  not  weaned  until  three  or 
ibur  years  old,  and  are  exempt  from  teething  and  bowel  complaints 
and  from  infantile  eruptive  diseases. 

Hawaii — The  rapid  spread  of  leprosy  since  its  introduction 
in  the  Hawaiian  Islands  has  accelerated  the  destruction  of  the 
native  race  begun  by  syphilis,  small-pox  and  other  imported 
eruptive  diseases.  Surgeon  AVoods, '^  of  the  United  States  Navy, 
states  that  the  tirst  native  leper  was  recognized  in  18-18,  but  it 
was  not  untd  1859  that  leprosy  was  accepted  as  deeply  rooted.  In 
1865,  a  temporary  leper  hospital  was  opened  at  Kaliki,  near 
Honolulu,  and  in  January,  1886,  the  leper  settlement  was  formally 
established  on  the  island  of  Molokai  at  which  up  to  1885,  there 
had  been  3076  lepers  received,  who  are  enumerated,  as  follow : — 

Hawaiians 2,997 

Of  mixed  HaAvaiian  blood 37 

Chinese, 23 

Whites  (Germans  0,  British  4,  American  4,  Pole  1,  Portuguese  1),  16 

Of  other  nationalities  and  acquired  elsewhere,        ....  4 

3,076 

The  natives  strenuously  opposed  segregation,  and  up  to  1876, 
there  was  a  greater  number  at  large  than  had  been  brought  into 
the  settlement.  The  largest  number  of  annual  admissions  was 
1847  in  the  year  1873,  the  smallest  51,  in  1880.  The  white  race 
is  resistant  of  leprosy  and  by  its  habits  of  Hfe  opposed  to  those 
close  associations  with  lepers  which  are  necessary  for  the  transfer 
of  the  contagion.  ^Nlixed  Hawaiians  are  approximately  classed 
by  Dr.  Woods  as  to  resistance  and  mod(>s  oi"  lile  with  whites,  and 
while  the  introduction  of  leprosy  is  due  to  the  Chinese,  tlie  disease 
does  not  spread  among  this  race  on  account  of  the  horror  with 
which  those  affected  with  it  are  regarded  and  the  outcast  hfe  they 
are  compelled  to  lead.  Eradication  can  only  be  accomplished  by 
bringing  the  lepers  together  in  an  isolated  community.  The  gen- 
erative power  of  tlu^  leper  is  feeble.  l)irths  are  comparatively  few, 
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and  the  children  are  commonly  still-born.  Plawaiian  "svomen  gen- 
('rally  are  outnumbered  by  men  and  are  not  prolific,  only  one  in 
three  having  any  children. 

T](e  Negro  Bare, — According  to  Dr.  George  Smith,'''  late 
senior  medical  officer  of  the  Congo  Free  State,  women  in  that 
country  have  small  families,  seldom  more  than  two,  and  twin  chil- 
dren are  in  all  cases  killed.  There  was  more  sickness  and  of  a 
more  serious  type  among  the  whites  on  the  lower  Congo  from 
Stanley  Pool  to  Banana  at  the  mouth  of  the  river  than  on  the 
sea-coast  or  the  upper  river.  The  fevers  were  of  a  remittent  type, 
simple,  bilious  and  haematuric,  intermittent  forms  being  exceptional. 
The  haematuric  variety  was  not  serious  from  losing  blood,  only  the 
coloring  matter  appearing  in  the  mine,  but  it  was  complicated 
with  congestion  of  the  larger  organs,  and  in  severe  cases  hemor- 
rhage took  place  from  all  the  cavities.  Dysentery  was  rare  on  the 
lower  river,  but  was  increasing  with  the  larger  white  population. 
The  jigger  or  burrowing  flea  (cliique-chigoe)  was  the  only  insect 
causing  annoyance,  and  this  attacked  the  feet  and  occasioned  deep 
ulcerations. 

Dr.  Briggs,^*^  of  Nash\ille,  Tennessee,  states  that  negroes 
bear  operations  better  than  whites,  but  do  not  get  well  so  rapidly 
and  are  prone  to  suppuration.  Malformations  are  rare,  but  fibroids 
and  fibro-cystomata  common.  Dr.  Yandell,  '  of  Louisville,  Ken- 
tucky, declares  that  epilepsy  is  exceedingly  rare  in  the  negro — 
tetanus  very  common  especially  among  the  full  blacks.  lie  has 
never  seen  hare-lip  in  a  negro,  but  keloid  is  frequent,  and  stricture 
of  the  urethra  exceedingly  common.  Dr.  Kinloch,''^  of  Charleston, 
South  Carolina,  points  out  the  mistake  in  classing  all  negroes 
together.  As  a  rule  the  pure  negro  is  not  strumous,  while  mulat- 
toes  are.  The  pure  negro  bears  operations  well  and  recovers 
promptly  and  the  liability  to  su])piu'ation  is  less  than  in  the  white 
race.  These  views  are  substantiated  1)y  Tiffany,  of  Baltimore,  after 
a  study  of  nearly  5000  cases. 

The  Reverend  Father  Charles  Croonenberghs,  S.  J.,"'^  of  the 
Zambesi  mission,  calls  attention  to  a  peculiarity  of  the  natives  of 
South  Africa  in  their  aversion  to  the  use  of  water  for  external  pur- 
poses during  dry  weather.  They  avoid  bathing  except  during 
heavy  rains,  their  idea  being  that  frequent  ablutions  are  debilitating 
and  render  them  suscei)tible  to  malarial  fevers  and  cutaneous  erup- 
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tions.  Father  Crooncnlx^rjjjhs  obtained  this  information  from 
Antoine  d'Abbadie,  of  the  Institute  of  France,  and  found  it 
apphcable  in  South  Africa.  They  both  observed  its  teachings  and 
hved,  while  all  those  among  their  companions  who  sought  relief 
in  the  free  use  of  water  died.  Tlie  three  who  had,  like  them, 
abstained  from  its  use,  since  1879,  still  hve.  Instead  of  opening 
the  pores  by  means  of  baths,  the  natives  endeavor  to  close  them, 
on  the  contrary,  by  the  apphcation  of  fats  over  the  entire  body. 

Ur.  Mattei,  '^  of  the  French  Navy,  obtained  surreptitiously  at 
Ouitcha,  on  the  borders  of  the  Niger,  an  idol  composed  of  several 
roughly  sculptured  gods  in  two  superposed  rows,  which  is  now 
preserved  in  the  Trocadero  (Paris) 
Museum  of  Ethnography.  It  pos- 
sesses a  medical  interest  from  ha\dng 
among  the  group  of  deities  in  the  loA^er 
row  a  female  tigure  representing  a 
goddess  in  the  parturient  act  and 
kneehng,  which  as  Dr.  Verrier""  re- 
marks, is  the  mythological  posture  of 
I^atona,  mother  of  Apollo.  The  negro 
goddess,  a  sort  of  Lacina  of  the  Latins, 
has  her  arms  elevated  and  seizes  a 
horizontal  bar  above  the  head.  The 
head  oi'  the  child  is  as  large  as  the 
mother's  and  like  her  has  the  face  in 
front.  Pregnant  women  offered  prayers 
to  this  deity  during  gestation  and  after 

accouchement  returned  to  give  thanks  after  the  lasliion  of  the 
churching  of  Christian  women  and  the  purification  practiced  by 
Jewesses. 

Surgeon  J.  J.  Lamprey,^^  of  the  British  Army,  gives  an  ac- 
count of  three  of  the  so-called  '■'•  Horned  Men  of  Africa,"  first 
described  by  Professor  Alexander  Macalister,  of  Cambridge.  These 
were  from  different  localities  in  AVestern  Africa,  were  in  no  way 
related  to  each  other,  and  were  alike  in  their  physical  pecuharities, 
which  consisted  of  a  very  remarkable  congenital  development  of 
the  infra-orbital  ridge  of  both  maxillary  bones.  The  first  was  a 
Fan  tee,  named  Cofea,  32  years  old,  from  the  httle  village  of  Ama- 
quanta  in  the  Wassan  territory.     The  skin  over  the  maxillary 
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knobs  was  quite  healthy  and  not  abnormally  stretched.  Tlic 
second  was  a  long  laced  youth  of  eighteen,  named  Quassia  Jabin, 
from  the  town  of  Bontooco,  in  the  (xamin  territor}'.  The  skin 
over  the  horns  was  normal,  unattached,  and  there  was  no  impair- 
ment of  smell.  The  third  was  also  a  long-faced  youth,  Cudjo 
Danso,  at  Cape  Coast  Castle,  aged  about  twenty.  T)r.  Lamprey 
had  not  observed  this  fullness  in  others  and  from  inquiries  mad(^ 
could  not  learn  anything  to  conlirm  the  statements  that  any  large 
number  of  persons  were  to  be  found  in  Western  Africa  similarly 
affected  or  the  conjecture  that  artificial  means  had  been  used  to 
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produce  the  deformity.  In  many  negro  skulls  ji  kind  of  ridging 
of  the  zvgomatic  process  of  the  maxilla  may  be  obserAcd,  not 
reaching  to  the  length  of  tlie  brim  of  the  orbit,  but  involving  the 
bones  of  the  nose  and  forming  an  exostosis  of  the  maxillary  ridge. 
India. — Sanitary  inquiry  is  causing  India  to  lose  much  of  its 
re})utation  as  a  liot-lxnl  of  disease  for  Europeans.  INIr.  Justice 
Cunningham,''"  wliile  admitting  tliat  sickness  and  mortaUty  rates  in 
India  are  greatly  in  excess  of  tliosc^  in  England,  contends  that 
sanitary  reform  is  possible  which  \\\\\  reduce  tliem  as  in  other 
countries,     lie  insists  that  there  are  no  special  ineradicable  causes 
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of  disease  in  India  unknown  to  Europe  and  therefore,  irremovable 
by  European  methods  of  prevention,  the  adoption  of  which  would 
save  India  an  enormous  annual  death-roll.  E^•en  cliolera,  so  mys- 
terious in  origin  and  so  erratic  and  deadly  in  course,  is  under  the 
influence  ol"  sanitary  measures.  Surgeon  Greamy,''''  of  Chudder- 
ghat,  in  the  Nizam's  Dominions,  says  that  cliolera,  dysentery,  diar- 
rhoea, and  dracontiasis,  (liom  l)ad  drinking  watrr,)  prevail  because 
local  conditions  conduci^e  to  tlieir  origin  and  development  are 
present.     Brigade  Surgeon  C'urran  ''*  is  of  the  opinion  that  the  liver 
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disorders  of  soldiers  and  others  in  India  are  largely  due  to  over 
indulgence  in  animal  food,  rum  and  malt  liquor,  and  Dr.  George 
Harley  declares  that  these  I'actors,  gluttony  and  intemperance,  are 
not  only  the  most  common  ])r(Hlisposing  causes  of  idiopatliic  sup- 
puration of  the  liver  in  India  but.  elsewhere ;  these  indulgences,  in 
proportion  to  the  habits  of  life,  being  far  more  common  among 
Europeans  in  tlie  tropics  tliaii  among  the  sanu^  class  oi'  persons  in 
temperate  n^gions,  and  cons(M[nently  that  climatic  conchtions  ^>(V  .'•v 
independent  of  over-eating  and  ch'iidving  have  very  little  to  do  with 
the  cause  of  the  disease.     Dr.  Monat  says  in  substance  that  most 


196 


MEDICAL    DEMOGRAPHY. 


[  India. 


Europeans  consume  more  animal  food  and  spirits  than  are  good 
for  them,  and  the  infiuence  of  the  great  factor  heat  has  been  dis- 
puted by  no  less  an  authority  than  the  late  Dr.  Parkes,  who  said, 
"  The  greater  prevalence  of  the  disease  in  the  East  than  the  West 
Indies  has  never  been  satisl'actorily  explained,  hence  there  is  per- 
haps hut  little  connection  between  heat  and  liver  disease.  Dr. 
Cullimore' '  of  the  Indian  Army  asserts  that  a  careful  examination 
of  the  latitudinal  distribution  of  hepatic  abscess  and  attendant 
dysentery,  shows  clearly  that  it  is  far  less  frequent  m  the  equatorial 
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belts  beyond  6°  and  7°  N.  and  S.  than  in  tropical  zones,  and  reaches 
its  maximum  in  low  tro])ical  regions  between  7°  and  18°,  which 
are  charact(M-ized  by  a  well-marked  wet  and  dry  season,  by  period- 
ical rains  and  great  continuous  heat,  presenting  in  their  greatest 
intensity  the  conditions  most  favorable  to  the  predisposing  factor 
of  lieat,  combined  in  a  high  degree  witli  the  exciting  factors  of 
considerable  variations  of  temperature  associated  with  torrential 
periodic  rains, — factors  most  favorable  to  chill,  and  particularly  so, 
when  taken   in   connection  with   the  great  preceding  heat.     This 
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region  is  well  exemplified  in  the  Madras  Presidency,  the  seat  of 
the  greatest  prevalence  of  hepatic  disease.  If  we  except  tlie 
smaller  tropical  islands,  such  as  the  Andamans  in  the  East  and 
the  Antilles  in  the  West  Indies,  whose  chmate  approaches  that  of 
the  high  seas,  it  will  be  found  that  the  equatorial  belt  remarkable 
for  its  equability,  for  the  absence  of  well-marked  seasons,  for  con- 
stant as  opposed  to  periodic  rains,  for  a  lower  temperature  than  the 
low  tropics,  is  less  subject  to  hepato-enteric  diseases  than  they. 
The  small  equatorial  islands  of  the  Dutch  Archipelago,  the  Mol- 
luccas,  Banka,  Celebes  and  the  Linggas,  enjoy  immunity,  while  in 
the  larger,  as  Java,  Borneo,  Sumatra  and  New  Guinea,  it  is  com- 
paratively rare  and  generally  confined  to  the  hiU-slopes.  It 
becomes  more  common  in  the  Philippine  Islands  and  particularly 
in  the  northern  and  large  island  of  Lazon  bordering  on  the  Tropic 
of  Cancer.  Southern  (French)  Cochin  China,  peninsular  in  form 
though  subject  to  fever  so  virulent  that  European  cliildren  bom  in 
the  country  seldom  survive,  suffer  httle  from  hepatitis  and  dysen- 
tery, while  in  Tonquin,  bordering  on  China  and  exposed  to  periodic 
cold  winds  from  the  northern  hills,  these  scourges  are  remarkably 
prevalent.  In  Southern  China  it  is  not  uncommon,  while  in 
Burmah  and  Lower  Bengal,  particularly  along  the  river  valleys 
subject  to  inundation  it  attains  its  maximum.  The  portions  of 
India,  which  enjoy  the  greatest  freedom  are  Scinde  and  the  Pun- 
jaub  sub-tropical  regions,  characterized  by  a  very  dry  climate,  a 
long  and  bracing  cold  season,  and  as  regards  the  Punjaub,  subject 
far  beyond  aU  other  parts  of  India  to  endemic  febrile  disease.  In 
Ceylon,  Persia  and  Arabia  it  is  a  rather  common  disease,  while  in 
Bombay  its  greatest  prevalence  would  appear  to  be  on  the  slopes 
of  the  lower  hills.  In  Africa  and  America  the  same  distribution 
holds  good.  Tluis.  it  ])revails  in  Egypt  and  Sennaar,  while  it  is 
almost  imknown  in  Zanzibar,  Lat.  6°  S.,  where  fevers  are  Airulent. 
On  the  west  coast  of  Africa,  hepatitis  prevails  in  its  greatest  inten- 
sity in  Sen(igambia,  Lat.  8°  to  16°  N.,  causing  one-third  of  tlie 
deaths  from  all  causes  and  including  dysentery  one-half.  Proceed- 
ing southward,  it  is  met  with  but  less  fre([uently,  and  nearer  the 
equator  about  the  Gaboon  and  Niger  is  a  rare  disease.  It  is  rare 
in  Nubia,  a  dry  region  not  unlike  the  Punjaub.  Stanle}'  draws 
attention  to  the  greater  salubrity  of  the  equatorial  stations  of  the 
upper  Congo,  as  compared  with  those  nearer  its  mouth,  but  farther 
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removed  from  the  equator.  It  is  also  the  opinion  of  Dr.  (leorge 
Smith/'*'  late  senior  medical  officer  of  the  Congo  Free  State,  that 
there  is  more  sickness  and  of  a  more  serions  type  among  the  whites 
on  the  lower  Congo,  than  on  the  sea-coast  or  upper  river.  Sub- 
tropical Algiers,  a  country  of  terraced  hill-slopes,  suffers  consider- 
ably from  hepatic  disease,  and  C'ullimore  attempts  to  show  here,  as 
elsewhere,  a  certain  antagonism  between  it  and  malarial  fever. 
The  influence  of  tlie  original  habitat  of  the  emigrant  is  illustrated 
by  the  immunity  which  southern  Frenchmen,  Spaniards  and 
Maltese  enjoy  as  contrasted  with  Germans,  Normans  and  British. 

In  America,  hepatic  abscess  is  especially  common  in  Chili,  a 
temperate  region,  and  along  the  coasts  and  forests  of  Peru,  fidly 
one-third  of  the  deaths  being  caused  by  affections  of  the  liver.  In 
equatorial  Brazil,  especially  at  Pernambuco  and  Bahia,  severe  dys- 
entery is  exceedingly  rare,  but  at  llio,  just  within  the  Southern 
Tropic  of  Capricorn  it  is  more  common.  In  Central  America,  it 
again  becomes  common  and  is  not  unusual  in  Mexico.  It  is  rare 
in  the  Southern  States,  as  at  New  Orleans,  and  is  almost  unknown 
in  Florida.  While  not  uncommon  in  Cuba  and  San  Domingo, 
it  is  rare  in  the  smaller  West  India  islands,  especially  in  the 
Bahamas. 

Among  the  flesh-eating  Australians  it  seldom  occurs  unless  in 
connection  with  hydatid,  and  is  almost  unknown  among  tlie  islands 
of  Oceanica,  excepting  the  comparatively  extensive  New  Caledonia, 
where  it  has  recently  appeared. 

Dr.  Cullimore's  deduction  from  the  broad  geographical  distri- 
bution of  abscess  of  the  \i\ev  in  hot  climates,  in  which  it  is  in^•ari- 
ably  directly  associated  with  dysentery,  and  where  it  occurs  in 
inverse  proportion  to  ague,  is  that  while  great  and  continuous  lieat 
is  the  most  powerful  predisposing  cause,  and  after  heat  intemper- 
ance, that  chill,  the  result  of  seasonal  and  accidental  variations  of 
temperature,  of  heavy  rains  following  di:y  hot  seasons,  of  fluvial 
inundations  so  favorabk^  to  wettings  of  the  Ixxly,  is  the  main 
exciting  one ;  and  as  in  all  these  countries,  the  dietary  and  habits, 
especially  of  soldiers,  who  furnish  tlie  greater  ])art  of  the  statistical 
information,  are  similar  or  identical.  Dr.  Harley's  opinion  tliat 
climatic  conditions  prr  w  have  little  to  do  with  causing  the  disease, 
deserves  reconsideration. 

According  to  M.  Ynu  dor  Burg,"'  of  Leyden,  all  Europeans 
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succuinl)  to  tlic  iiitlueuc'O  of  tlio  climato  of  tlie  Indios,  but  ordi- 
narily cud  by  becoming  a('climat(Hl.  'Jlic  clian<^c  of  diet  is,  along- 
with  the  alien  cUmate,  a  potent  inorbitic  liictor.  The  European 
loses  appetite  and  the  insipid  food  of  the  natives  being  distasteful, 
he  resorts  to  stimulating  condiments.  Most  diseases  in  the  Dutch 
Indies  are  complicated  with  anaemia.  Change  of  residence  to 
cooler  localities  or  to  higher  altitudes  is  not  alone  sufficient  remedy. 
Complete  reco\ery  only  follows  a  r(>turn  of  the  invalid  to  liis  own 
country,  and  nervous  diseases  are  frequently  benefited  by  the  sea- 
voyage  alone.  jNIalaria,  complicated  or  not  with  glycosuria,  dysen- 
tery and  hepatitis,  rc^quire  return  home  lor  their  cure.  With 
syphilis,  beri-beri  and  phthisis,  which  are  common  in  the  Dutch 
Indies,  this  is  less  necessary.  Dr.  George  Tliin,'*  a  Dutch  physi- 
cian of  Batavia,  describes  an  affection,  which  is  there  frequent,  and 
which  he  terms  Psilosis  or  Indian  Sprite^  as  an  idiopathic  disease, 
never  epidemic,  passive,  chronic,  non-contagious,  attended  with 
peculiar  abrasions  or  excoriations  of  the  mucous  membranes,  and 
terminating  fatally  from  exhaustion. 

Venereal  diseases  in  e\  ery  form  are  among  the  chief  curses 
of  Bellany."^  and  Surgeon-Major  E.  Lawrie,''^  of  Hyderabad,  says 
that  syphilis  prevails  in  the  Nizam's  dominions  in  the  most  severe 
form,  phagedenic  ulcers  and  sloughing  of  the  genitals  occurring 
early  in  the  diseas(%  and  that  it  has  the  most  disastrous  effects  on 
the  health  of  the  reputable  classes  of  women,  thirty  per  centum  of 
whom  become  objects  of  indirect  infection.  Abortion  is  a  common 
and  unconcealed  practice  among  married  women,  with  whom  it 
has  no  criminal  character.  The  Vital  Statistics  of  the  Khasi  tribe 
show  tliat  the  female  ])op\dation  outnumbers  the  male,  a  condition 
almost  unique  in  India.  More  boys  are  born  than  girls  and  men 
ha^e  better  lives  than  women  between  twenty  and  thirty  years  of 
age,  but  the  larger  mortality  among  boys  in  infancy  and  childhood 
and  among  men  after  middle  age  restores  the  balance  in  favor  of 
women. 

Persia. — Dr.  Joseph  V.  Cochran,  Ooromiah,  Persia,  Corre- 
sponding Editor  of  the  Annual,  states  that  the  ordinary  Persian 
dectors  have  incorrect  ideas  of  anatomy,  dissc^ction  not  being  per- 
mitted. They  recognize  certain  natural  laws,  which  are  required 
to  be  observed  by  every  practitioner  and  are  known  to  ordinary 
people  as  well.     Tlic  food  on  entering  the  stomach  is  supposed  to 
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undergo  a  preliminary  digestion,  separating  it  into  a  semi-solid 
portion,  which  passes  off  as  waste  water,  and  a  liquid  part,  which 
goes  to  the  liver,  where  a  second  separation  takes  place,  one  part 
going  to  the  kidneys  and  thence  to  the  bladder  as  urine,  the  other 
remaining  to  undergo  a  thorough  metamorphosis,  or  as  they  term 
it  distillation,  of  which  the  result  is  the  separation  of  the  contents 
of  the  liver  into  the  four  new  substances  or  humors,  blood,  bile, 
phlegm  and  sodmv  (for  which  there  is  no  English  equi^alent). 
These  differ  in  density  and  weight  and  lie  in  different  layers  in  the 
liver,  the  sodoir,  being  heaviest,  gravitates  to  the  bottom,  and  is 
carried  to  the  spleen ;  the  phlegm,  the  next  in  density  resides  in 
the  lungs ;  blood,  the  third,  goes  to  the  heart  and  thence  over  the 
entire  body ;  the  Ughtest,  bile,  goes  to  the  gall-bladder.  The 
spleen,  lungs,  heart  and  gall-bladder  are  thus  the  receptacles  of 
these  four  humors,  which  all  circulate  more  or  less  with  the  blood, 
and  if  one  or  more  are  in  excess,  sickness  must  follow.  An  excess 
of  fiodotr  (the  black  bile  of  the  ancients)  will  produce  any  of  the 
skin  diseases ;  too  much  phlegm  loss  of  muscular  and  nervous 
power,  hence  all  the  neiuoses ;  excess  of  blood  produces  inflam- 
mation and  congestion ;  and  of  bile,  headache,  vertigo,  amaurosis, 
etc.  Dr.  W.  Norton  Whitney"^  states  that  Japanese  physicians 
also  believe  in  different  spirits  {Id)  the  derangements  of  which  in 
the  body  cause  disease.  In  the  San-ron,  a  Japanese  work  on  mid- 
wifery, it  is  stated  that  in  case  of  abortion  during  the  first  three 
months  of  gestation,  the  entry  is  round  and  if  cut  in  two  shows 
five  colors,  thus  conclusively  proving  that  the  human  body  is  the  true 
essence  of  the  five  elements,  water,  fire,  metal,  wood  and  earth. 
Examination  of  the  pulse,  tongue,  countenance,  taste,  urine,  and 
the  kind  of  food  craved  informs  the  Persian  physician  as  to  which 
of  the  humors  is  the  cause  of  tlie  disease.  If  the  pulse  be  strong 
and  rapid,  the  taste  of  tlie  mouth  sweet,  the  tongue  red,  the  urine 
reddish,  the  countenance  flushed  and  the  patient  has  a  desu'e  for 
warm  and  wet  food,  blood  is  the  morbific  cause ;  if  the  pulse  be 
strong  but  slow,  with  lack  of  taste,  the  tongue  white,  urine  color- 
less, face  pale  and  craving  for  cold  and  wet  food,  phlegm  is  in  ex- 
cess ;  if  the  pulse  be  small  and  slow,  the  taste  salty,  the  urine  dark, 
the  countenance  dark,  witli  an  appetite  for  cold  and  dry  food, 
soclmv  is  to  blame ;  if  the  pidse  be  small  and  rapid,  the  taste  bitter, 
the  tongue  yellow,  the  face  and  eyes  yellow,  the  urine  greenish 


References.]  MEDICAL    DEMOGRAPHY.  201 

and  warm  and  dry  food  be  desired,  bile  is  in  excess.  The  Per- 
sians believe  there  are  four  elements,  earth,  air,  fire  and  water,  and 
that  these  elements  have  each  two  characters;  thus,  earth  is  said 
to  be  cold  and  dry,  air  warm  and  wet,  fire  warm  and  dry,  water 
cold  and  wet.  Sodoic,  in  respect  to  its  characters,  is,  like  earth, 
cold  and  dry ;  blood,  like  air,  warm  and  wet ;  bile,  Hke  fire,  warm 
and  dry ;  phlegm,  like  water,  cold  and  wet.  It  follows  that  all 
kinds  of  food  and  drink  being  compounded  of  one  or  two  of  these 
elements  must  have  also  their  corresponding  characteristics,  but  the 
classification  is  arbitrary,  for  sugar  is  warm  and  dry  while  honey  is 
warm  and  wet,  beef  is  cold  and  dry,  mutton  warm  and  wet.  If  a 
case  be  found  to  have  bile  in  excess,  which  being  warm  and  dry, 
in  the  system,  some  medium  which  is  cold  and  wet  must  be  given 
and  the  food  likewise  have  the  opposite  characters  of  the  humor 
which  is  the  excess. 

According  to  M.  Geiger,  puerperal  fever  was  included  among 
the  fevers  known  to  the  ancient  Eranians.  Among  the  4333 
maladies  described  in  the  Avesta  are  venereal  diseases,  according 
to  Casartelli,  and  leprosy  according  to  Geiger  was  an  Eranian  dis- 
ease, confirming  Verrier's^'  statement  that  this  malady  had  its  home 
in  all  the  region  comprised  between  Asia  Minor,  the  Persian  Gulf 
and  the  high  plateaus  of  Central  Asia,  especially  in  the  vicinity  of 
Teheran  where  whole  villages  are  to  be  found  entirely  peopled  by 
lepers. 
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GENERAL    CONSIDERATTOXS. 

The  study  of  liygiene  has  oiigag-ed  tlic  attention  of  mankind 
from  tlic  most  remote  period,  not  only  with  the  view  of  prolonging 
individual  life,  but  as  well  to  increase  the  effectiveness  of  armies 
by  preserving  tlieir  health,  and  to  secure  commercial  advantages 
from  infant  colonies,  by  planting  them  in  salubrious  places,  where 
their  growth  and  development  would  be  least  retarded  by  in- 
hospitable surroundings ;  but  as  time  has  advanced  and  population 
steadily  increased,  this  noble  science  has  been  comparatively  neg- 
lected, and  it  is  only  in  modern  times  that  the  art  of  prolonging 
life  has  become  an  important  care  of  all  States. 

In  this  enlightened  age,  it  is  fully  recognized  that  the  welfare 
of  the  individual  is  the  welfare  of  the  nation ;  notwithstanding  the 
Malthusian  theory  that  the  natural  course  of  contagious  disease 
and  epidemics  should  never  be  checked,  as  they  prevent  over- 
crowding and  prove  the  rule  of  "the  survival  of  the  fittest."  If 
the  vicious,  the  pigmies,  the  deformed  and  those  otherwise  hope- 
lessly diseased  were  alone  attacked,  some  sort  of  solace  could  be 
extracted  from  the  contemplation  of  a  widespread  epidemic;  but, 
unfortunately,  there  is  no  discrimination.  When  a  contagious 
disease  makes  its  appearance,  all  are  alike  subject  to  its  fearful 
influence;  and  while  it  is  probably  true  that  the  weakest  soonest 
succumb,  yet  tlie  vast  nimiber  of  tlie  strong  who  must  fall  in 
such  calamities  show  the  fallacy  of  assertions  of  tliis  kind. 

In  the  work  of  the  sanitarian,  the  general  public  is  growing 
ever\^  day  more  and  more  interested,  and  more  in  sympatliy  with 
the  movement  to  prev(Mit  disease  and  prolong  human  hfe. 

the  environment  of  man. 
1.  L'njht. — Lavoisier  announced  many  years  ago  that  witliout 
light,  nature  was  without  life  and  woidd  remain  dead  and   inani- 
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mate.  Moleschott  says  that  all  existing  things  are  given  life  and 
movement  by  the  light  of  the  sun.  Fazio^  refers  to  the  well 
known  example  of  exposing  to  the  sun,  in  a  white  glass  tube, 
some  water  freshly  drawn  from  the  well.  Soon  the  water  grows 
green  in  tlie  bottle  and  becomes  a  reservoir  of  watery  threads  and 
green  infusori^e.  These  simple  forms  of  active  life  cannot  be 
developed  outside  the  action  of  light ;  hence  the  water  of  a  deep  well, 
being  deprived  of  light,  usually  remains  uninfected  by  infusoriae, 
and  while  it  is  admitted  that  the  rays  of  the  sun  do  not  act  in  the 
same  manner  on  all  organic  bodies,  there  is  no  doubt  as  to  the 
vmanimity  of  opinion  regarding  the  general  chemical  action  of  the 
rays  of  the  sun.  Special  peculiarities  of  plants  are  lost  by  depriva- 
tion of  light ;  for  instance,  perfume  bearing  plants  lose  their  odor 
when  put  in  the  dark,  and  only  regain  it  when  again  subjected  to 
the  sun.  The  experiments  of  Moleschott  have  proved,  also,  that 
light  favors  the  nutritive  functions  of  animals,  while  darkness  re- 
tards them.  Pfi tiger  proved  that  even  the  bones  are  directly 
passed  through  by  the  luminous  rays,  and  Fubini  and  Ronchi 
show  that  the  exhalations  of  carbonic  acid  through  the  skin  of 
man,  as  well  as  frogs,  is  greater  in  the  light  than  in  the  dark.  It 
has  been  asserted,  too,  that  colors  are  more  vividly  produced  in 
hair  in  summer  than  in  winter.  This,  however,  does  not  seem  to 
be  borne  out  by  the  experiences  of  the  Northwestern  trappers,  who 
are  always  careful  to  secure  winter  skins,  not  only  because  of  the 
hair  being  full  grown,  but  also  because  of  the  brilliancy  of  its 
color. 

\Mien  the  solar  spectrum  is  divided  into  its  separate  rays  it 
is  seen  that  all  rays  have  not  the  same  physical  powers.  The 
distinctively  luminous  rays,  the  yellow  and  orange,  act  directly 
upon  plants  as  well  as  animal  life.  The  experiments  of  Ploasanton 
seem  to  lune  proved  that  young  plants  grow  most  luxuriantly 
under  the  influence  of  the  blue  rays. 

On  man  it  is  seen  that  the  effects  of  light  are  principally  noted 
on  the  eye,  and  through  it  on  the  nerve  centres,  thus  producing 
images  and  sensation.  Such  being  the  general  physiologicnl  effects 
of  light,  it  may  readily  be  understood  that  light,  wrongly  regulated 
in  quantity — excessive  on  the  one  hand  or  insufficient  on  the  other — 
produces  pathological  effects.  This  is  seen  in  the  production  of 
various  diseases  of  the  eye,  such  as  the  retinitis  following  excessive 
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light  (sno^Y-blilldlless),  and  extreme  dilatation  of  the  pupil,  with 
super-sensiti\eness  of  the  retina  when  the  light  is  too  feebly  ad- 
mitted. While  solar  light  is  thought  best  fitted  for  the  uses  of 
man,  yet  for  the  ordinary  purposes  of  life  this  is  replaced  by  arti- 
ficial light,  produced  either  by  the  combination  of  solid,  liquid  or 
gaseous  substances — such  as  candles,  tapers,  antique  or  modem 
lamps,  lamps  for  petroleum,  illuminating  gas,  and  electric  light. 
According  to  Fazio,"  the  intensity  of  the  effect  derived  from  the 
artificial  light  is  in  the  ratio  of  the  horizontal  projection  of  its  rays 
and  the  simultaneous  action  of  the  direct  and  deflected  rays  on  the 
eye.  The  shape  of  the  cornea  and  the  focal  distance  of  sight  is 
very  much  altered  from  the  normal  standard  in  persons  who  work 
in  badly  lighted  rooms.  The  question  of  lighting  must  be  studied, 
first,  from  the  standpoint  of  illumination,  second,  the  inconvenience 
of  the  particular  artificial  light  under  consideration,  and  third,  the 
toxic  effect  of  such  Hght,  either  by  the  exliaustion  of  the  oyxgen 
in  the  ordinary  process  of  combustion,  or  in  the  giving  off  of 
gases. 

The  first  class  of  these  lights  seems  to  have  received  but  little 
attention  during  the  past  year,  but  as  the  electric  light  becomes 
more  and  more  used  on  account  of  its  great  advantages,  its  effects 
are  beginning  to  be  studied  with  more  care.  Dr.  G.  Sous,^  in  an 
elaborate  communication  to  the  Society  of  Medicine  and  Surgery 
of  Bordeaux,  combats  the  following  proposition,  which  had  been 
raised  by  Dr.  G.  Martin:  "When  one  compares  the  ocular  acci- 
dents caused  by  the  sun  with  those  engendered  by  electricity,  one 
is  struck  by  their  great  similarity.  The  effects  of  the  sunlight, 
direct  or  reflected,  are  the  same  on  the  eyes  as  those  from  electric 
lights."  He  cites  the  well  known  observations  of  Demours  and 
Sichel,  the  former  of  whom  made  more  than  twenty  observations 
of  incomplete  amaurosis  supervening  upon  the  eclipse  of  the  sun, 
September,  1820;  and  Sichel  the  cases  of  five  persons  who  were 
attacked  with  amblyopia,  some  of  a  chronic  nature  and  others  irri- 
tated after  havmg  for  too  long  a  time  gazed  on  the  eclipse  of  1836. 
Between  the  time  when  the  eclipse  was  examined  and  the  com- 
mencement of  their  visual  troubles,  there  was  a  variable  period  of 
a  few  minutes  in  some  cases,  and  in  others  of  some  hours.  With 
the  subjective  symptoms  noted,  the  affected  persons  also  suffered 
from  obscurity  of  vision,  while  the  perception  of  colors  was  also 
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affected.  As  to  the  duration  of  the  malady,  it  is  impossible,  says 
Sous,  to  assign  its  limit ;  the  disease  persisted  for  months  or  years, 
and  sometimes  was  prolonged  through  lile.  Its  progress  was  slow, 
and  in  fact  chronic  from  the  first  day. 

A  number  of  cases  are  cited  from  Rognetta,  Larrey  and  Jaeger. 
Passons  maintains  that  all  these  accidents  may  be  produced  by  the 
electric  light,  but  in  order  to  produce  them,  it  was  necessary  to 
place  the  subjc^ct  under  the  identical  conditions.  Tliis  Wds  also 
necessary  to  establish  a  comparison  between  the  direct  action  of 
solar  and  artificial  light  on  the  eye.  He  found  that  between  the 
moment  of  the  cessation  of  the  electric  light  and  the  moment  the 
disease  commenced,  there  was  a  time  tolerably  constant.  Emrys 
Jones  placed  it  at  six  to  eight  liours.  In  fact,  the  subjects  of  the 
ocular  affection  had  refined  witliout  suspicion  of  ocular  trouble, 
but  during  the  night  were  wakened  by  pain,  more  or  less  intense. 
The  pain,  the  photophobia,  the  blepharospasm,  were  the  prominent 
symptoms.  The  disease  became  acute,  and  rapidly  attained  its 
greatest  intensit}',  lasting  for  some  days,  and  usually  terminating 
in  recovery.  It  will  be  seen,  says  Sous,  that  these  symptoms  in 
the  two  do  not  present  much  resemblance.  Their  progress,  dura- 
tion and  termination,  all  differ.  The  same  cause  could  not  give 
birth  to  phenomena  so  variable. 

The  accidents  produced  by  the  eclipses  of  the  sun  recall  the 
experiments  of  Czerny  on  insolation  of  the  retina.  Those  pro- 
ducted  by  the  electric  light,  on  tlie  contrary,  approach  those  symp- 
toms which  the  ancients  called  scrofulous  ])hotop]iobia,  and  wliicli 
savants  to-day  call  a  lesion  of  tlie  ner\es  of  the  cornea.  The  solar 
liglit,  therefore,  produces  deep  affection  of  the  eye,  the  electric 
hght,  superficial  affection.  This  difference  exists,  not  alone  in 
pathology,  but  also  in  the  ])]iysiological  (effects. 

Georges  Martin''  has  made  a  study  of  the  electric  lighting  of 
tlieatres,  and  affirms  that  the  period  of  tentative  study  and  experi- 
ment lias  j)assed,  and  that  the  electric  light  should  be  adopted  in 
all  theatres  for  the  pur])ose  of  ])reventing  destructive  fires  and  con- 
sequent loss  of  life,  if  for  no  other  piu'pose.  For  producing  a  bril- 
liant light  without  the  many  inconveniences  and  toxic  effects  of 
other  illuminating  agents,  nothhig  is  compaiahh^  to  electricity.  It 
is  the  ideal  theatre  light. 

The  causes  of  vitiation  by  illuminating  gas  are  three: — 
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1.  The  gas  itself  escaping,  mingling  with  the  atmosphere, 
luicoiisiimed. 

2.  The  transformation  by  its  combustion,  into  certain  offensive 
products, — sulphur,  ammonia  and  carbonic  acid. 

3.  The  combustion  of  sulphur  producing  vapors  of  sulphurous 
and  sulpliuric  acid,  which  are  extremely  irritating.  The  ammonia 
does  not  burn,  except  with  a  ^'ery  bad  flame  or  with  Bunsen  burners, 
and  then  it  forms  the  cyanide  of  ammonium, — a  salt  volatile  and 
poisonous.  The  carbonic  acid  gas  is  not  entirely  consumed,  even 
when  the  burners  are  well  constructed,  excerpt  in  the  Argand. 

4.  The  illuminating  gas  not  only  throws  into  the  air 
those  poisonous  fundamental  elements  of  combustion,  but  it  in- 
creases the  amount  of  carbonic  acid  present  in  the  room,  which  is 
already  an  enormous  volume  by  reason  of  the  respiration  of  the 
spectators.  Moreover,  each  burner  exhausts,  in  the  process  of 
combustion,  a  large  amount  of  the  oxygen.  Martin  quotes  the 
observations  of  Pettenkofter,  in  1883,  who  found  tliat  in  one  gal- 
lery in  a  certain  theatre,  in  about  an  hour's  time,  there  was  one 
per  cent,  increase  of  carbonic  acid  gas  during  the  use  of  illuminat- 
ing gas,  while  in  the  same  period  there  was  only  0.1  per  cent,  and 
0.96  while  electric  lights  were  used. 

The  researches  of  Renk  are  quoted,  which  were  made  in  the 
Grand  Theatre  of  Munich,  lighted  by  1400  Edison  lamps.  He 
proved  that  gas  augmented  considerably  the  proportion  of  carbonic 
acid  in  the  atmosphere,  while  electric  light  gave  no  augmentation ; 
also  that  the  heat  disengaged  by  combustion  of  gas  was  enormous, 
while  that  resulting  from  electrical  light  was  infinitesimal. 

Laurbe  demonstrated  that  the  voltaic  arc  disengages  150  to 
200  times  less  heat  than  illuminating  gas  from  burners.  Guerout 
in  his  experiments  ga^■e  the  same  results. 

A  communication  made  to  the  Society  of  Electric  Engineers 
of  London,  by  M.  Crompton  indicated  the  results  of  his  observa- 
tions made  in  a  room  containhig  311  persons.  The  room  was 
lighted  by  gas,  and  the  temperature  was  raised  hi  three  hours  from 
15.5°  centigrade  to  37°.  AVith  tlie  (4(>ctric  light,  th(>  elevation  of 
the  tem])erature  after  seven  hours  was  only  one  degree.  The 
quantity  of  heat  due  to  the  combustion  of  gas  was  equivalent  to 
that  which  would  result  from  the  presence  of  more  than  4000 
persons. 
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Dr.  Martin  insists  that  the  electric  Ught,  by  the  nature  of  its 
kiminous  radiations  and  its  intensity,  is  the  only  artificial  light 
which  approaches  natural  light,  and  that,  like  the  Ught  of  the  sun, 
it  contains  all  the  colors  of  the  spectrum.  He  claims  that  the 
uniformity  of  the  light  in  a  room  has  been  of  great  relief  to  the 
frequenters  of  the  Theatre  Lyrique  at  Paris,  where  it  has  sup- 
planted other  lights.  By  a  proper  arrangement  of  reflectors,  the 
light  does  not  seem  intense  in  one  place  and  feeble  in  others,  but 
on  the  contrary,  is  uniform  throughout  the  room.  M.  Hartmann, 
at  the  Vienna  Medical  College,  stated  that  the  progress  made  in 
the  last  few  years  in  the  lighting  by  gas  and  electricity  had  greatly 
contributed  to  diminish  the  dangers  of  the  several  systems  of 
lighting,  and  that  these  dangers  now  depended  principally  on  the 
manner  in  which  the  results  of  modern  technic  science  were 
carried  out ;  that  a  minute  inspection  and  constant  surveillance 
was  absolutely  necessary ;  and  that  when  either  system  was  \vell 
executed,  the  two  were  equivalent.  To  prevent  fires  in  theatres, 
he  thinks  that  in  the  spaces  between  the  scenes,  gas  should  be 
interdicted  and  the  adoption  of  the  electric  light  insisted  upon. 
Hydrogen  gas,  by  reason  of  its  toxic  qualities,  should  be  abso- 
lutely proscribed  for  the  lighting  of  habitations.  Its  employment 
could  be  tolerated  for  certain  industries,  pro\ided  proper  precau- 
tions were  taken. 

Concerning  the  lighting  of  gas  burners,  an  electric  appHance 
has  lately  been  adopted  to  prevent  accidents  from  turning  on  of 
gas.^  By  a  fixture  connected  with  the  gas  jet,  a  spark  of  elec- 
tricity is  sent  across  the  gas  current  and  lights  it.  The  gas  must 
be  turned  on  by  pulling  a  chain,  which  at  the  same  time  causes 
the  spark  to  pass. 

Dr.  Ecklund,"  of  Stockholm,  in  an  article  on  poisoning  from 
illuminating  gas,  has  found  many  cases  of  intoxication  from  this 
source.  In  an  almshouse  in  the  parish  of  St.  Catherine's  in 
Stockholm,  six  pensioners  were  fatally  poisoned.  An  examination 
of  the  illuminating  gas  of  Stockholm,  showed  that  it  contained  8 
per  cent,  of  carbonic  oxide. 

The  subject  of  poisoning  by  hydrogen  gas  will  be  again 
adverted  to  under  the  heading  of  Heat. 

II.  Heat. — The  vital  processes  of  li\ing  things  require  for 
their  perfect  action  a  certam  temperature,  nearly  constant  within 


ment^orMCn".]  HYGIENE    AND    El'IDEMlOLOGY.  209 

Certain  limits,  and  vaniiig  witli  eacli  class.  Even  the  lower  forms 
of  lil'e,  such  as  bacteria,  are  destroyed  by  very  low  or  very  high 
temperatures.  Dr.  Prudden,  Director  of  the  Laboratory  of  the 
Alumni  Association  of  the  New  York  College  of  Physicians,  in  an 
article  on  bacteria  in  ice,  has  given  in  substance  the  following 
summary  on  the  effects  of  low  temperatures  on  pure  cultures  of 
bacteria  suspended  in  water. 

Experiments  so  far  on  the  action  of  low  temperatures  for  long 
periods  upon  bacteria  suspended  in  \\'ater  show, — 

First,  that  a  large  number  of  bacteria  are  killed  b}'  freezing. 

Second,  tliat  the  number  killed  depends  upon  the  amoiuit  of 
\'itality  possessed  by  the  individual.  If  the  vitality  is  reduced  by 
exhaustion  of  nutriment  in  the  culture  or  drying,  a  large  number 
of  these  bacteria  will  be  killed ;  while  when  the  conditions  are 
favorable  this  will  not  be  the  case. 

Tliird,  the  amount  of  resistance  to  destruction  depends  in  a 
great  measure  upon  species.  Some  species  are  completely  de- 
stroyed by  exposure  to  freezing  for  a  short  time.  Others  are 
capable  of  growth  after  long  exposure,  and  it  is  almost  impossible 
to  destroy  them  by  this  process.  The  typhoid  bacillus  resists 
freezing  temperature  lor  a  long  period ;  and  this  is  of  special  im- 
portance with  reference  to  the  destruction  of  this  germ. 

Fourth,  the  period  of  time  in  which  lo\\  ttunperature  is  kept 
up  is  very  important,  as  determining  the  number  of  bacteria  of  all 
species  which  wdll  be  destroyed.  It  seems  that  experiments  go  to 
show  that  after  the  first  freezing,  when  the  greatest  destruction 
occurs,  the  more  gradual  death  of  the  bacteria  follows  as  time 
goes  on.  The  limits  of  this  gradual  destruction  lias  not  been 
shown. 

F'ifth,  these  experiments  show  that  all  huhviduals  are  not 
capable  of  n^sisting  the  effects  of  low  temperature  equally.  In  any 
given  culture  the  resistance^  of  individual  bac:teria  vary  greatly. 
This  is  probably  a  result  of  massing  and  position. 

Sixth,  freezing  and  thawing  alternately  destro}  bacteria  more 
effectually  than  a  freezing  temperature  kept  up  for  some  time ;  as, 
for  instance,  if  the  freezing  temperature  be  maintained  in  nater, 
and  the  water  not  allowed  to  freeze,  the  destruction  of  bacteria  will 
l)e  very  great.  Artificial  tests  with  bacteria  to  determine  their 
period  of  existence  are  much  more  severe  than  where  they  are 
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exposed  to  adverse  circumstances  in  ri\  ers  and  lakes,  the  changes 
of  temperature  being  more  sudden  and  more  severe. 

Dr.  Henry  B.  Baker,'  of  the  Micliigan  State  Board  of  Health, 
in  a  recently  published  abstract  of  liis  researches  into  the  causation 
of  pneumonia,  finds  that  certain  meteorological  elements  are  so 
uniformlv  associated  with  pneumonia  as  to  make  it  appear  that 
they  have  a  meteorological  relation  to  tliat  disease.  This  conclusion 
he  arrives  at  after  a  long  study  of  the  meteorological  conditions 
for  a  series  of  years,  together  with  the  varying  prevalence  of  pneu- 
monia. Among  other  things.  Dr.  Baker  believes  that  the  temperature 
of  the  air  governs,  to  a  great  degree,  the  other  meteorological  con- 
ditions, and  is  tlie  main  factor  to  be  taken  into  a(;c'ount.  The 
cliarts  which  he  has  constructed  show  a  very  close  relation  between 
the  average  temperature  and  sickness  from  pneumonia;  and  the 
curves  representing  sickness  from  pneumonia  follow  uniibrmly  at 
such  a  period  after  the  temperature  occurs,  as  to  make  it  seem 
certain  that  the  sickness  is  directly  or  indirectly  caused  by  com- 
paratively low  temperature. 

In  a  series  of  experiments  on  guinea  pigs,  Vinay*^  submitted 
pathogenic  germs  to  the  temperature  of  118°  C.  The  Ibllowing- 
cultures  were  used: — 

1.  A  culture  of  blood  containing  bacilli  and  spores  (hied  on 
hueii.  flannel  and  clotli. 

2.  Part  of  the  same  culture  enclosed  in  the  extremity  of  a 
glass  pipette. 

3.  A  (h'ied  virus  of  true  charbon  diluted  with  water  and 
dried  on  fragments  of  hnen,  flannel  or  clotli. 

4.  Tli(>  same  virus  enclosed  in  a  glass  ])ipette. 

On  the  next  day,  some  water  was  mixed  with  these  cultures, 
and  a  cobaye  was  inoculated  with  the  contents  of  tlie  first  pipette, 
and  a  test  tube  of  bouillon  was  fecundated  and  a  guinea  ])ig  inocu- 
lated. AVith  the  contents  ol"  the  second  another  guinea  pig  was 
inocidated.  Thnx;  inoculations  showed  that  all  the  tissues  yielded 
on  the  31st  of  .Januar\,  and  tlic  1st  of  February,  respect! v(^ly,  all 
the  microscopic  lesions  of  the  charbon  lever.  TIk^  fourth  cobaye 
inoculat(Hl  witli  licpiid  from  the  ])i})ette  survived,  this  liquid  re- 
maining steril(\  Consc(piently  the  cidture  (^xposed  to  the  heat  in 
a  licpiid  state  alone,  was  destroyed.  Tlu^  four  cobayes  inoculated 
with  tlic  virus  of  true  cliarbon  all  died  in  tlie  ordinary  way. 
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In  his  second  cxperimcut,  he  exposed  the  same  virus  in  Hke 
manner  to  n  temperature  of  130°  C,  and  in  tliis  experiment  of  tlie 
lour  cobayes,  two  died.  These  were  the  ones  inoculated  witli  tlie 
virus  dried  on  flannel  and  the  one  inoculated  witli  the  virus  heated 
on  a  pipette.  M^Nl.  Arloin<^  and  Cornevin^  exposed  fresh  cliarbon 
virus  to  air  heated  to  100°  lor  twenty  minutes  and  the  same  virus, 
contained  in  a  closed  tube,  was  plunged  into  boilin<^  water  at  100°, 
becomin<^  inactive  in  about  Um  minutes.  Consequently,  it  was 
seen  that  the  action  of  hot  water  is  ten  times  as  strong  as  that  of 
hot  air,  even  at  the  same  temperature. 

Ai\vY  a  long  series  of  experiments,  they  arrived  at  the  follow- 
ing conclusions,  wliich  wen^  unanimously  adopted  by  the  Societe 
Medico-Cliirurgicale,  of  Lyons  : — 

1.  The  action  of  steam  under  pressure,  is  absolutely  effica- 
cious between  112°  and  115°  C.  It  destroys  the  most  resistant 
germ  after  an  application  lasting  15  minutes. 

2.  Hot  air  and  superlieated  steam  are  of  less  ^alue ;  even  at 
130°  C.  certain  germs  escaped  their  influence  when  the  application 
of  heat  was  prolonged  for  20  minutes. 

3.  The  different  tissues  of  linen,  hemp,  cotton  and  wool, 
exposed  to  repeated  trials  of  disinfection  at  raised  temperatures 
present  gradual  losses  in  weight,  and  the  disinfecting  power  of  tlie 
two  forms  of  heat  is  equal.  Tlie  consumption  resulting  from  dis- 
infection alone  is  very  little  when  the  temperature  is  not  raised 
above  two  degrees,  even  after  six  consecutive  passages  through 
the  sto^  e. 

■1.  The  only  serious  inconvenience  is  in  the  disinfection  of  the 
linen  when  it  is  soiled  by  colored  matters,  as  blood  or  faeces.  This 
inconvenience  exists  constantly.  Whatever  may  be  the  form  of 
heat  employed,  it  appears  that  as  soon  as  one  exceeds  100°  C, 
one  a])proaches  the  necessary  degree  for  the  destruction  of  the 
resisting  forms  of  the  micro-organisms. 

Electrical  heating  stoves"*  are  being  introductnl  into  France 
for  the  purpose  of  pre\"enting  the  noxious  efl'ect  of  the  distribution 
of  gases  set  free  in  the  air  by  the  combustion  of  coal.  The  fea- 
ture of  tlie  construction  of  these  stoves  is  that  the  wires  are  let 
through  aj)ertur(^s  formed  in  ])lates  of  refractory  clay  and  ])lum- 
bago.  These  plates  are  not  enclosed,  but  are  left  exposinl  so  that 
the  air    can    circulate    Aery   freely  through    the    aperture    where 
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it  comes  in  contact  with  the  red  hot  wire.  Wire  bobbins  are 
inserted  in  tlie  apertures,  each  bobbin  forming  part  of  the  elec- 
tric circuit,  and  all  being  connected  for  quantity.  The  bobbins 
are  heated  by  the  passage  of  the  current,  and  heat  the  air  as  it 
passes  over  them. 

In  connection  with  tlie  subject  of  carbon  mon-oxide  being 
produced  from  combustion,  Allan  Macdonald"  has  pointed  out 
that  under  certain  atmospheric  conditions,  the  carbon  mon-oxide 
was  deflected  from  the  chimney  top  and  entered  the  room  through 
tlie  window.  He  cites  a  case  of  sickness,  in  which  the  diagnosis 
was  extremely  difficult  until  the  physician  traced  a  defect  in  the 
flue  of  the  furnace,  and  the  connections  of  the  smoke  pipe  with  it, 
when  the  case  was  found  to  be  one  ol'  poisoning  iiom  carbon 
mon-oxide. 

Greliant,^^  of  the  Paris  Academy  of  Medicine,  gave  the 
results  of  some  experiments  on  the  blood  of  animals  tliat  had 
been  shut  up  in  a  closed  space  with  a  stove  without  a  chimney,  in 
a  glass  chamber,  having  a  capacity  of  10  cubic  metres.  The  ani- 
mals died  in  about  an  hour  and  a  half,  and  the  necropsy  showed 
the  characteristic  signs  of  poisoning  by  carbonic  oxygen.  In  his 
opinion  movable  stoves  should  be  required,  by  regulation,  to  have 
a  connection  with  the  chimney.  Stoves  for  illuminating  gas, 
without  chimneys,  also  produced  intoxication.  A  liealthy  dog  was 
shut  up  in  a  chamber  of  10  metres  capacity,  with  a  gas  stove. 
In  three  liours,  the  temperature  of  the  chamber  had  risen  from  9 
to  16.  Two  hours  after  tli(^  introduction  of  the  animal,  a  second 
extraction  of  gas  from  the  arterial  blood  gave  34.4  carbonic  acid  and 
12.4  of  oxygen.  Seven  hours  afterward,  the  same  examination 
gave  the  same  volume  of  carbonic;  acid,  but  only  10.6  of  oxygen. 

M.  (xr(?hant's  views  meet  with  favor  by  the  Editor  of  the 
Boston  Medical  and  Surgical  Journal^  wlio  states  that  ''one  gas 
stove  consumes  more  oxygen  than  a  dozen  men.  TIk^sc  stoves 
are  made  both  with  and  without  stove-pipes  for  (;onnection  with  a 
(chimney,  and  they  can  be  used  in  rooms  liaving  no  connection 
with  a  chinuiey.  Their  effect  upon  the  air  is  bad  enough  in  eitlier 
case  and  in  the  latter  positively  dangerous.  A  certjiin  Arm  in  one  of 
our  cities,  advertising  such  stoves,  states  as  one  of  their  advantages, 
that  they  can  be  used  either  with  or  without  the  stove-pipe  con- 
nection.    To  us,  the  possibility  of  using  such  stoves  without  the 
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stove-pipe  connection  should  be  reason  enough  for  condemning 
them." 

In  connection  with  the  subject  of  heat,  we  make  the  following 
extract  from  Dr.  Parson's  Annual  Report  of  the  Medical  Officer 
of  the  Local  Government  Board  for  1884, — as  summarized  in  the 
Medical  Chronicle : — 

"1.  Experiments  on  the  penetrating  power  of  dry  heat  and 
of  steam  showed  that  dry  heat  penetrates  very  slowly  into  bulky 
and  badly  conducting  articles,  as  of  bedding  and  clothing;  tlie 
time  commonly  allowed  for  the  disinfection  of  such  articles  being 
insufficient  to  allow  an  adequate  degree  of  heat  to  penetrate  into 
the  interior. 

2.  Steam  penetrates  far  more  rapidly  than  dry  heat,  and  its 
penetration  may  be  aided  by  employing  it  under  pressure,  the 
pressure  being  relaxed  from  time  to  time  so  as  to  disperse  the  cold 
air  in  the  interstices  of  the  material.  In  hot  air  the  penetration 
of  air  is  aided  by  the  admixture  of  steam,  but  hot,  moist  air  did  not 
have  a  greater  destructive  effect  upon  spores  of  anthrax  bacilli 
than  dry  heat. 

3.  Scorching  begins  to  occur  at  different  temperatures  with 
different  materials,  white  wool  being  soonest  affected.  It  is  espe- 
cially apt  to  occur  where  the  heat  is  in  the  radiant  form.  To  avoid 
risk  of  scorching,  the  heat  should  not  be  allowed  to  exceed  much 
250°  F.,  and  even  this  temperature  is  too  high  for  white  woolen 
articles. 

4.  By  a  heat  of  212°  and  upwards,  whether  dry  or  moist, 
many  kinds  of  stains  are  fixed  in  fabrics  so  that  they  will  not  wash 
out.  This  is  a  serious  obstacle  in  the  way  of  employment  of  heat 
for  the  disinfection  previous  to  washing  of  linen,  etc.,  soiled  by  the 
discharges  of  the  sick. 

5.  Steam  disinfection  is  inapplicable  in  the  case  of  leather,  or 
of  articles  whicli  will  not  bear  w(4ting.  It  causes  a  certain  amount 
of  shrinkage  in  textile  materials,  about  as  much  as  an  ordinary 
washing.  The  wetting  effect  of  the  steam  may  be  diminished  by 
surrounding  the  chamber  with  a  jacket  containing  steam  at  a  higher 
pressure,  so  as  to  superheat  the  steam  in  the  chamber. 

6.  For  articles  that  will  stand  it,  washing  in  boiling  water 
(with  due  precaution  against  re-infection)  may  be  relied  on  as  an 
efficient  means  of  disinfection.    It  is  necessary,  however,  that  before 
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boiling,  the  grosser  dirt  should  be  removed  by  a  preliminary  soak- 
inii'  in  cold  water.  This  should  be  done  before  the  linen  leaves 
the  infected  place. 

7.  The  objects  for  which  disinfection  by  dry  heat  or  steam  is 
especially  applicable,  are  such  as  will  not  bear  boiling  in  water, 
e.f/.,  bedding,  blankets,  carpets  and  cloth  clothes  generally. 

8.  The  most  important  requisites  of  a  good  apparatus  for  dis- 
infection by  heat  are  (a)  that  the  temperature  in  the  interior  shall 
be  unifoi'mly  distributed;  (b)  that  it  shall  be  capable  of  being 
maintained  constant  for  the  time  during  which  the  operation 
extends;  and  (r)  that  there  shall  be  some  trustworthy  indication 
as  to  the  actual  temperature  of  the  interior  at  any  given  moment. 
Unless  these  conditions  be  fulfilled,  there  is  risk,  on  the  one  hand, 
that  articles  exposed  to  heat  may  be  scorclied,  or  on  the  other  hand, 
that  through  anxiety  to  avoid  such  an  accident,  tlie  opposite  error 
may  be  incurred,  and  that  the  articles  may  not  be  sufficiently  heated 
to  insure  their  disinfection. 

9.  In  dry  heat  chambers,  the  requirement  (a)  is  often  very  far 
from  being  fulfilled,  the  temperature  in  different  parts  of  the 
chamber  varying  sometimes  by  as  much  as  100.°  Tliis  is  especially 
the  case  in  apparatus  heated  by  the  direct  ap])lication  of  heat  to 
the  floor  or  sides  of  the  chamber.  The  distribution  of  temperature 
is  more  uniform  in  proportion  as  tlie  source  of  heat  is  removed  from 
the  chamber,  so  tliat  the  latter  is  heated  by  currents  of  liot  air 
rather  than  by  rachation. 

10.  In  chambers  heated  by  gas,  when  once  tlie  required 
temperature  has  been  attained,  l)ut  litth;  attention  is  required  to 
maintain  it  uniform  and  in  tlie  best  made  a})paratus  tliat  is  auto- 
matically ])erformed  by  a  thermo-reguhitor.  On  tlu^  otlier  liand, 
in  apparatus  heat(>d  by  coal  or  coke,  the  tenq)erature  tends  to  Aary, 
and  can  only  be  maintained  uniform  by  constant  attention  on  the 
part  of  the  stoker. 

11.  In  very  few  hot-air  chamlxn-s  did  the  tliermometer  with 
which  the  apparatus  was  provided  Jiftbrd  a  trustwortliy  indication 
of  the  temperature  of  the  interior;  in  some  instances  there  was  an 
error  of  as  much  as  100°  F.  This  is  due  to  the  thermometer,  for 
reasons  of  safety  and  accessibility,  being  placed  in  the  coolest  part 
of  the  chamber;  and  to  the  bidb  being  (Miclosed  for  protection  in 
a  metal   tidje  which  screens  it  from  the  I'ull   access   of  heat.     The 
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difficulty  intiy  be  overcome  by  using,  instead  of  a  theimoiii('t(>r,  a 
pyrometer  actuated  by  a  metal  rod  exteiidiii<j;  across  tbe  interior  of 
tlie  cliamber. 

\'2.  In  steam  apparatus  the  three  requirements  above  mentionetl 
are  all  satislactorily  met,  and  for  this  reason,  as  well  as  on  account 
of  the  greater  rapidity  and  certaint}  of  action  of  steam,  steam 
chambers  are  in  my  opinion  greatly  })referable  to  those  in  wliich 
dry  heat  is  employed. 

13.  AMthout  wishing  to  give  the  preference  to  one  maker  over 
another,  1  may  mention  that  of  the  apparatus  heated  by  coal, 
Jh-adford's  newer  machine ;  of  those  heatc^d  by  gas,  the  Notting- 
ham sclf-regvdating  disinfecting  apparatus;  and  of  those  employhig 
steam,  Lyon's  patent  steam  disinfector,  in  my  experiments  gave 
the  best  results  of  any  in  their  respective  classes. 

14.  It  is  important  that  the  arrangement  of  the  apparatus,  tlie 
method  of  working,  and  the  mode  of  conveyance  to  and  fro  should 
be  such  as  to  obviate  risk  of  articles  which  have  been  submitted 
to  disinfection  coming  mto  contact  with  those  which  are  infected." 

Experiments  on  the  action  of  heat  as  destructive  of  bacteria, 
during  the  year,  have  resulted  in  the  following  conclusions: — 

"1.  Bacteria  free  from  spores  cannot  withstand  an  exposure 
of  one  and  a  half  hours  to  a  temperature  a  little  over  212°  F.  in 
hot  air. 

2.  Spores  of  mildews  require  lor  destruction  a  temperature  of 
230°-239°  F.  for  an  hour  and  a  half 

3.  Spores  of  bacilli  are  only  destroyed  by  remaining  three 
hours  in  hot  air  at  284°  F. 

4.  In  hot  air  the  temperature  penetrates  so  slowly  into  articles 
to  be  disinfected  that  after  three  or  four  liours'  heating  to  284°  F., 
articles  of  moderate  dimensions, — e.g.,  small  bundles  of  clothes, 
pillows,  etc.,  are  not  disinfected. 

5.  By  the  heating  Ibr  three  hours  to  284°  F.,  necessary  for 
the  disinfection  of  such  objects  most  materials  are  more  or  less 
injured. 

The  result  obtained  with  steam  were  strikingly  superior  to 
those  with  dry  heat.  It  was  shown  that  an  exposure  of  ii\c 
minutes  to  steam  at  212°  F.,  was  sufficient  to  kill  the  spores  of 
tlie  anthrax  bacilli,  and  ouo  of  fift^(>en  minutes  to  kill  those  of  the 
bacilli  contained   in   garden   earth.      Moreover,  the  penetration  of 
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the  heat  into  articles  exposed  to  steam  took  place  far  more  quickh 
than  into  the  same  articles  when  exposed  to  dry  heat. 

Ejferf.'^  of  Heat  on  the  Human  Body. — In  the  consideration 
of  the  eftects  of  heat  upon  the  human  body,  we  must  take  into 
account  the  production  of  caloric  by  the  chemico-physical  force  of 
the  body  itself,  which  modify  the  eftects  of  the  environment;  and 
tliese  modifications  must  be  studied  in  the  changes  produced  in 
pulmonary  respiration  and  cutaneous  radiation  and  transpiration. 
This  will  be  adverted  to  under  the  heading  of  air.  The  direct 
eftects  of  the  heat  of  the  sun  upon  the  human  body  are  best  seen 
in  the  frequent  cases  of  sunstroke  among  the  French  and  English 
troops  in  Africa  and  India. 

In  an  article  entitled  "  Heat  Stroke  in  India,"  by  John  An- 
derson,^^  the  following  division,  embracing  the  various  forms  of 
the  disease,  are  given  : — 

(1)  Ardent  fever;  (2)  heat  apoplexy;  (3)  sunstroke. 

He  says:  "Such  a  classification  seems  to  me  more  fidly  in 
accordance  with  the  deviation  from  the  normal  temperature  of  the 
blood ;  the  effect  varying  not  only  in  relation  to  the  height  of  the 
temperature  reaclu^d,  but  also  in  relation  to  the  rapidity  with 
whicli  it  is  reached."  He  goes  on  to  say:  "By  ardent  fever  1 
mean  a  non-specific  continued  form  of  fever,  of  comparatively  sliort 
duration,  resulting  from  exposure  to  heat. 

"  Heat  apoi>lexu  is  a  heat  fever,  with  a  high  temperature,  con- 
tracted pupils,  cyanosis,  loss  of  consciousness  and  a  marked  ten- 
dency to  death  by  asphyxia.  It  more  commonly  results  from  the 
indirecf  eftects  of  solar  lieat,  or  radiated  heat,  and  usually  occurs 
at  night,  in  dwellings  or  in  crowded  tents. 

"  Sunstroke  is  a  form  of  heat  fever,  with  a  very  high  tempera- 
ture, contracted  pupils,  rapid  loss  of  consciousness,  and  frequently 
attended  with  con^■ulsions  indicative  of  perverted  action  and 
exhaustion  of  tlie  nerve  centres." 

With  regard  to  the  pro])liylactic  measures  of  treatment  he 
says : — 

"  People  who  live,  and  solchers  who  serve,  in  liot  climates 
cannot  get  rid  of  heat;  but  they  can  do  mucli  to  modify  it  by  li\ing 
in  well  ventilated  rooms,  with  a  suitable  proportion  of  cubic  space 
and  superficial  area  for  each  occupant.  They  can  make  the  still 
air  move  by  means  of  fans  or  punkahs.      They  can  be  temperate 
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both  in  eating  and  in  drinking.  Most  particularly  they  can  abstain 
from  alcohol,  or  take  it  only  sparingly,  and  well  diluted  with 
water,  for  alcoliol  has  a  powerful  deleterious  influence  because  (1) 
it  increases  portal  congestion,  and  (2)  it  has  a  great  attraction  for 
water.  They  can  clothe  in  garments  that  are  Hght  both  in  color 
and  in  weight  and  are  loose  enough  to  admit  of  the  freest  respira- 
tory movements." 

In  the  debate  on  the  papers,  Deputy-Inspector-Genera  1  W. 
H.  Lloyd  made  the  following  remarks: — 

"  Heat  stroke  is  not  ordinarily  a  frequent  disease  in  the 
British  Navy;  but  there  is  a  yearly  percentage  of  death  from  this 
cause,  and  ninety  per  cent,  of  these  cases  occur  in  the  Red  Sea,  on 
ships  passing  through  the  excessive  high  temperature  usual  in  this 
region  at  certain  seasons.  These  cases  are  almost  without  excep- 
tion cooks,  saloon  stewards  or  bakers,  and  occasionally  stokers ; 
rarely  is  a  blue  jacket,  or  a  man  working  on  deck,  a  victim.  The 
classes  mentioned  generally  spend  much  of  their  time  in  close, 
ill-ventilated,  hot  places,  and  are  often  addicted  to  unwholesome 
living  and  alcoholic  excess.  They  are  generally  a  flabby  and 
etiolated  class,  and  are  rarely  m  a  high  condition  of  health." 

Surgeon-Major  Langridge,  during  the  debate,  said : — 

"  ^^"hile  in  India  I  had  some  experience  in  the  injection  of 
the  neutral  sulphate  of  quinine.  My  cases  were  not  those  of  sun- 
stroke, but  of  ^  ery  severe  cases  of  remittent  fever,  accompanied  by 
extreme  high  temperature.  Ordinary  remedies,  including  the 
administration  of  large  doses  of  quinine  internally,  failed  to  reduce 
this  to  any  extent.  Hypodermic  injections,  three  or  four  times 
daily,  were  then  adopted,  with  great  success ;  and  in  no  case  was 
there  a  more  severe  after-symptom  than  the  occurrence  of  a  slight 
local  induration." 

Dr.  T.  H.  Sherwood,  Medical  Exammer  U.S.  Pension  Bureau 
at  Washington,  D.C.,  said: — 

"I  have  had  the  opportunity  in  the  Pension  Bureau  with 
which  I  am  connected  to  study  the  after-history  of  these  cases,  and 
in  the  great  majority  of  tliem  liave  found  that  the  heart  is  involved, 
and  that  we  have  hypertropliy,  (hlatation,  and  sometimes  valvular 
disease." 

Dr.  Anderson,  in  closing  the  debate,  said : — 

"  I  should  hke  to  say,  in  reply  to  Dr.  Wood's  remarks,  that  I 
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regard  it  as  a  matter  of  course'  that  no  lucaiis  of  roduciiig  body 
heat,  such  as  ice  and  cold  affusion,  should  be  neglected :  but  I  es- 
pecially drew  attention  to  tlie  subcutaneous  use  of  quinine  because 
it  is  both  the  most  ])owcrful  and  the  most  rapid  agent  for  this  pur- 
pose with  which  I  am  acquainted.  To  antipyrin  and  antifebrin  I 
have  referred  but  very  briefly,  because  I  have  no  experience  of 
tliese  agents  in  these  cases.  Referring  to  the  blood-letting  men- 
tioned by  another  speaker,  I  may  remark  that  such  practice  was  at 
one  time  very  general  in  India,  and  tlie  resulting  mortality  was  so 
great  that  it  was  given  up." 

From  an  article  entitled  "  Do  I'Acclimation  des  Europeens  dans 
les  Pays  C'hauds,"  by  Dr.  Treille,^ '  the  following  summary  of  the 
effects  of  heat  in  hot  countries  is  given : — 

1.  Augmentation  of  pressure  hi  the  portal  system,  predispo- 
sing to  congestions  of  the  liver. 

2.  Augmentation  of  the  volume  of  blood  in  the  general  cir- 
culation, characterized  by  vascadar  plethora,  dilatation  of  capillaries 
(cutaneous,  visceral  and  hydremic  veniosity  of  the  ancient  authors),  ac- 
celeration and  amplitude  of  the  pulse  at  the  beginning  of  acclimation. 

3.  Tendency  to  anaemia  by  rupture  of  the  connection  between 
the  globules  and  the  serum  (serous-anaemia). 

Finally,  in  spite  of  the  over-acti^"it)■  of  the  sudorific  function, 
the  elevation  of  the  tension  of  vapor  in  the  atmosphere  of  the  ])ara- 
cquatorial  countries  is  opposed  to  a  com[)lete  evaporation  of  the 
perspiration.  The  evaporating  power  often  falls  to  tlie  minimum  ; 
the  perspiration  collects  in  small  innumerable  drops  over  the  body, 
is  retained  and  flows  along  the  integuments.  From  that  time 
cooling  of  the  body  is  del'ectiAe,  and  there  is  direct  tendency  to  hy- 
perthermia. The  temperature  of  the  European  under  the  tropics, 
at  tlie  beginning  of  the  sojourn,  is  more  elevatcnl  by  about  |  degree 
centigrade.     (Davy,  Battray,  Jousset,  Naval  Surgeons.) 

The  author  gives  the  following  contdusions : — 

(1)  Vapor  of  water  has  a  strong  tension  and  occupies  an  im- 
portant ])art  in  the  total  barometic  pressure,  and  tlie  more  the  over- 
tension  of  the  dry  air  is  lowered  the  more  the  oxygen  is  diminished, 
which  results  in  the  tropical  ainumia. 

(2)  Pulmonary  exhalation  and  cutaneous  evaporizing  power  is 
concurrently  lower  in  warm  countries;  hence  liydraMuia.  j)letlioia, 
retention  of  caloric  witli  tendency  to  morbid  liyperthermia. 
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(3)  Au<>nuMitatioii  ol'  general  pressure  wliieli  takes  place  in 
the  European  during  the  first  months  of  his  sojourn  under  the 
tropics,  notahly  during  the  winter  season,  determines  venous  dila- 
tion, congestion  of  the  ahdominal  viscera,  polycholia.  and  some- 
times intestinal  fluxes. 

(4)  Finally,  under  the  influence  of  the  exuded  perspiration, 
two  phenomena  arc  produced:  (a)  an  increased  quantity  of  chlo- 
ride of  sodium  is  eliminated  hy  the  skin,  hydrochloric  acid  dimin- 
ishes in  the  gastric  juice,  and  the  latter  becomes  insufficient ;  (/>) 
on  the  other  hand,  under  the  influence  of  abuses  of  ingested 
liquids,  the  muscular  wall  of  the  stomach  is  weakened,  and  be- 
comes distended;  these  two  circumstances  combined  determine 
gastro-intestinal  dyspepsia . 

As  a  prophylactic  for  the  resident  in  these  hot  countries,  he 
recommends  that,  among  other  things,  "  alimentation  and  dressing 
must  be  based  upon  the  necessity  of  reducing  to  the  required  min- 
imum the  ration  of  liquids,  and  to  facilitate  evaporation.  The 
occupation  of  the  European  in  the  inter-tropical  countries,  and 
particularly  equatorial  regions,  must  be  regulated  in  such  a 
manner  as  not  to  expose  him  to  the  sun  between  11  o'clock  in  the 
morning  and  half  past  3  in  the  afternoon ;  and  in  no  case  should 
he  be  given  the  work  of  cultivation  of  the  soil.  The  role  of  the 
European  who  has  emigrated  to  the  warm  counti-ies  must  be  to 
direct,  and  not  to  make  with  his  own  hands  an  agricultural  demon- 
stration for  which  he  would  not  have  sufficient  physiological 
resistance." 

///.  EJectricifj/. — Recent  literature  on  this  subject  is  not 
abundant.  There  are  few  separate  references  to  its  influence  upon 
health  during  the  period  covered  by  this  issue  of  the  Annual,  ex- 
cept such  as  have  been  mentioned  under  the  topic  of  Lnjht. 

The  commission  a])])()inted  by  the  New  York  Legislature  to 
investigate  the  most  humane  and  practical  method  of  carrying  into 
effect  sentence  of  death  in  capital  cases,  reported  that  the  present 
method  of  hiflicting  the  death  penalty  (hanging)  should  be  abolished, 
and,  as  a  substitute,  that  a  current  of  electricity,  of  sufficient  inten- 
sity to  destroy  lile  instantaneously,  be  passed  through  the  body  of 
the  convict.  Dr.  George  E.  Fell,  of  Buffalo,  made  a  number  of 
experiments  with  electricity  on  dogs  in  July,  1887,  and  demon- 
strated not  only  that  electricity  was  pcn-haps  the  speediest  mode  of 
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death  known,  but  that  if  the  current  used  was  sufficiently  powerful, 
attempts  at  resuscitation  in  the  case  of  a  criminal  executed  by 
electricity  would  fail.  Professor  Elihu  Thompson,  of  Lynn,  Mass., 
writes  the  commission  that  the  strength  of  the  current  which  will 
produce  death  depends  largely  upon  the  nature  of  its  source,  and 
upon  the  direction  of  its  passage  through  the  body,  and  besides, 
varies  greatly  with  the  peculiar  individual  constitution  of  the  sub- 
ject. In  most  cases  death  seems  to  be  the  residt  of  nerve  exhaus- 
tion and  asphyxia.  In  others  it  ma}^  be  due  to  a  rupture  of  the 
blood-vessels  or  injury  to  the  valves  of  the  heart  as  a  consequence 
of  violent  contraction  under  the  enormous  stimulus  of  powerful 
currents.  Broken  or  interrupted  currents  or  alternating  currents, 
the  waves  of  which  are  abrupt  in  character,  are  without  doubt  the 
most  powerful  in  injurious  effects  upon  the  animal  system."  The 
most  certain  way  to  produce  death  "  would  be  to  pass  the  current 
down  the  spinal  cord  from  the  crown  of  the  head,  as  by  the  sudden 
application  of  wet  surfaces  or  sponges.  The  result  would  be,  I 
think,  with  a  sufficiently  strong  current  of  the  proper  character,  a 
painless  extinction  of  all  the  faculties." 

The  well  known  in^'entor,  Mr.  Thomas  A.  Edison,  wrote  the 
Commission  that  in  his  opinion  "  the  most  suitable  apparatus  for 
the  purpose  is  that  class  of  dynamo-electric  machinery  which  em- 
ploys intermittent  currents.  The  most  effective  of  these  are  known 
as  alternating  machines.  The  passage  of  the  current  from  these 
machines  through  the  human  body,  even  by  the  slightest  contact, 
produce  instantaneous  death." 

It  is  to  the  therapeutists,  however,  rather  than  the  hygienists 
and  publicists,  tliat  the  interest  in  electricity  for  medical  purposes 
centres.  It  is  well  known  that  the  body  offers  considerable  re- 
sistance to  the  passage  of  the  electric  current  in  certain  instances, 
and  that  there  is  a  great  variation  in  tliis  resistance  in  different 
individuals.  Charcot  demonstrated  tliat  the  resistance  to  electric 
currents  was  constantly  lessened  in  certain  cardiac  affcH'tions  and 
in  Graves'  disease.  Tlie  experiments  of  Charcot  haAc  been  re- 
peated and  elaborat(Kl  by  A\^olfenden.^'^  "  lie  tested  the  resistance 
in  fifty  healthy  persons,  and  found  it  between  4000  and  5000  ohms 
with  a  current  of  15  volts.  In  eighteen  cases  of  inidoubted 
Graves'  disease  he  found  this  resistance  to  vary  between  500  and 
1500  ohms.     In  eight  of  these  it  was  1000  or  less.     This  fully 
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corroborates  Charcot's  operations.  In  ordinary  goitre  the  re- 
sistance is  not  lessened,  but  was  found  to  vary  between  5000  and 
6000  ohms.  In  one  case  of  mahgnant  disease  of  the  thyroid  it 
was  ibund  to  be  <S000.  In  some  cases  of  hemiplegia  it  varied 
from  1300  to  -4000  ;  in  the  same  number  of  cases  of  epilepsy  from 
1000  to  4000;  in  three  cases  of  cerebral  softening  it  was  3000; 
in  two  cases  of  paraplegia  it  averaged  3000 ;  in  one  case  of  general 
paralysis  6500 ;  in  one  case  of  infantile  paralysis  2600 ;  in  a  case 
of  hystero-epilepsy  1600  ohms;  and  in  one  case  of  chorea  in  an 
adult  it  was  350.  Dr.  Wolfenden  further  noticed  that  a  current 
of  only  two  or  three  volts  would  in  Graves'  disease  produce 
marked  deflection  of  the  galvanometer  needle :  with  such  a  current 
no  deflection  would  occur  in  health.  The  bodily  resistance  is 
therefore  almost  nothing  in  this  disease.  Dr.  Wolfenden  can  offer 
no  explanation  of  these  changes. 

The  general  eftect  of  electric  environment  has  been  well 
studied  by  Professor  Fazio/®  who,  after  referring  to  the  general 
fact  that  there  is  no  phenomenon  in  nature  which  is  not  preceded 
or  followed  by  electric  manifestations  capable  of  being  detected  by 
dehcate  appliances,  states,  following  Gay  Lussac  and  Biot,  that  in 
fah'  weather  the  atmosphere  is  positively  electrified,  and  that  the 
soil  and  all  bodies  on  it  are  negatively  electrified.  Curious  ex- 
periments are  cited  by  Fazio  to  discover  the  relative  degree  of 
electric  tension  at  different  periods  of  the  day.  Those  of  Prof 
Turley,  of  Worcester,  are  cited,  in  which  it  is  stated  that  the  first 
minimum  of  electric  tension  is  at  sunrise,  while  the  maximum  is 
at  8  o'clock  in  the  morning.  The  second  minimum  occurs  at  3  or 
4  o'clock  in  the  afternoon,  and  the  maximum  tension  at  8  o'clock. 
The  relative  humidity  of  the  air  has  an  important  influence  on  the 
electric  tension,  which  also  varies  according  to  whether  the  weather 
is  fair  or  cloudy. 

The  temperature  of  the  atmosphere  has  much  to  do  with  the 
direction  of  electric  currents.  Thus,  in  summer  electricity  is  con- 
veyed from  the  earth  to  the  clouds  in  ascending  currents  ;  in  winter 
it  remains  concentrated  near  the  earth  in  the  lower  strata  of  the 
atmosphere. — [Fazio.] 

Experiments  on  sea  torpedoes,  electric  fish,  and  other  ani- 
mals, seem  to  show  that  single  electric  currents  are  developed  in 
the  organism,  hi  nerves,  muscles,  and  glands,  and  that  the  human 
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organism  is  also  capable  of  electric  discharges  under  certain  cir- 
cumstances. 

Electricity  developed  in  the  human  organism  in  a  state  of 
health  is  generally  positive.  The  point  of  therapeutical  value  in 
connection  with  electrical  therapeutics  is  found  in  the  fact  that 
electricity  almost  entirely  disappears  in  rheumatism.  That  there 
is  a  certain  relation  between  the  state  of  the  atmospheric  elec- 
tricity and  the  progress  of  certain  epidemics  has  been  known  for 
a  considerable  i)eriod,  but  little  progress  has  been  made  in  deter- 
mining it  with  accuracy;  but  recent  experiments  seem  to  show 
that  bacteria  are  destroyed  in  cidtures  by  the  passage  of  currents 
of  electricity  through  the  media.  Hence  the  popular  belief  in  the 
purification  of  the  air  after  electrical  storms  lias  a  scientific  basis. 

IV.  Air. — By  some  experiments  by  MM.  Cadeac  and  Malet 
on  the  transmission  of  infectious  maladies  by  the  expired  air  in 
cases  of  charbon  and  rot  in  sheep,  the  conclusion  was  reached 
that  the  fever  of  charbon  was  not  transmissible  by  the  expired  air, 
but  that  water  obtained  by  condensing  the  vapor  of  expired  air 
from  animals  suffering  from  the  rot  inoculated  into  healthy  animals 
did  not  in  a  single  case  transmit  the  disease.  When  animals  suf- 
fering from  the;  rot  were  placed  at  a  distance  of  50  centimetres 
from  animals  suffering  from  acute  catarrh  of  the  larynx,  they  did  not 
contract  the  disease.  Thirty  animals  which  were  made  to  inhale 
from  three  to  ten  hours  the  air  expired  by  nine  diseased  ones, 
n^mained  health)',  even  when  they  were  separated  at  a  distance  of 
eighty  centimetres.  As  to  the  conditions  affecting  distribution  of 
micro-organisms  in  the  atmosphere,  ])r.  Percy  Frankland^**  cites 
Hesse's  experiments,  which  sliow  the  rapid  gravitation  of  organ- 
isms in  coin])aratively  still  air,  and  the  more  ra])id  gravitation  of 
bacterial  organisms  than  mould  organisms.  AN'itii  reference  to  sea 
air,  experiments  showed  that  the  maximum  distance  to  which, 
under  ordinary  circumstances,  micro-organisms  can  be  transported 
across  the  sea,  is  between  70  and  120  nautical  miles.  The  ques- 
tion of  gravitation  of  germs  lias  a  ])ractical  iinportance  in  i\\c  ven- 
tilation of  houses  and  ])ublic  edifi(;es,  es]KK-ially  those  that  are 
furnace-heated,  where  too  frecpiently  the  air  from  the  fines  is 
taken  directly  from  tlu;  cellar  in  which  there  may  be  several  more 
or  less  objectionable  sewer  connections.'''  Dr.  1).  F.  Lincoln,  in  a 
report  on  School  Hygiene,  remarks: — 
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••  Tlicre  is  inuch  carelessness  about  the  source  of  air  which  is 

drawn  into  furnaces  for  heating,  and  sent  up  into  rooms 

Bad  air,  malarial  air,  is  known  to  settle  upon  the  ground  in  many 
cases.  The  ground-level  is  less  reached  by  the  renovating  breezes 
than  higher  levels.  As  a  rule,  openings  for  drawing  the  outer 
air  into  the  heaters  had  better  be  at  pomts  above  the  children's 
heads,  and  covered  with  wire  netting." 

"  It  cannot  be  too  often  repeated  that  the  purity  of  cellar  air 
lies  at  the  foundation  of  the  purity  of  house  air." 

In  a  paper  read  by  Dr.  Theodore  "Williams,-^  at  a  meethig  of 
the  Hospital  Association,  April  23,  1887,  he  said  that  his  attention 
having  been  directed  to  the  varying  impurity  of  hospital  atmos- 
phere, the  results  of  his  analysis  showed  that  with  an  insufficient 
cubic  space  came  first  an  increase  in  carbon  dioxide,  then  an  in- 
crease in  organic  matter.     He  gave  the  following  conclusions : — 

1.  That  to  maintain  the  proper  standard  of  purity  in  a  hos- 
pital atmosphere  in  this  climate  [England],  some  form  of  artificial 
ventilation,  combined  with  warming  the  air,  is  necessary. 

2.  That  no  system  wdiich  does  not  provide  for  a  change  of  air 
at  least  three  times  an  hour,  beyond  tlie  extraction  by  fire-places, 
should  be  adopted. 

3.  That  if  extraction  by  heat  is  used,  it  is  of  the  utmost  im- 
portance that  the  temperature  of  the  extracting  shaft  should  be 
maintained  as  thoroughly  in  summer  as  in  winter. 

4.  That  the  water-closets  and  slop-sinks  of  a  hospital  should 
be  ventilated  separately  from  the  Avards  and  corridors. 

A  case  of  death  from  o^'ercrowding  is  reported  in  which  the 
patient  was  taken  sick  in  the  morning  and  a  physician  called  at 
noon.  lie  found  the  atmosphere  of  the  room  overpowering.  The 
house  contained  four  small  rooms,  in  whicli  were  lodged  eleven 
persons.  The  room  which  tlie  patient  occu])ied  contained  a  cubic 
space  of  842  feet.  Seven  persons  slept  in  tlu^  room  and  the  jury 
found  a  verdict  that  the  deceased  died  from  aspliyxia,  caused  by 
overcrowding. 

Regarding  tli(>  infiuence  of  air  in  the  causation  of  disease.  Dr. 
Russell"  has  establish(>d  by  a  large  body  of  statistics  the  fact  that 
house  accommodation  is  much  the  greatest  factor  in  determining 
the  death  rate;  that  the  greater  the  nnmlxH*  of  persons  living  in 
one  room,  the  more  limited  the  air  space,  the  more  impure  the  air. 
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the  higher  the  death  rate.  The  conclusions  arrived  at  by  Dr. 
Henderson,^'*  from  a  study  of  Dr.  Russell's  pamphlet,  is  that  our 
common  diseases  are  dependent  for  their  existence  upon  causes 
which  are  material ;  that  this  material  is  present  in  large  quantity 
in  the  air  of  crowded  dwellings,  and  occasions  the  prevalence  of 
these  diseases  in  such  localities.  Notwithstanding  the  experiments 
of  Cadeac  and  Malet,  Dr.  Henderson'^'*  concludes  that  air  germs 
may  "  normally  traverse  the  pulmonary  membrane,  and  pass  alive 
into  the  blood.  If  they  do  not,  it  must  be  due  to  one  of  two 
causes, — either  that  these  hardy,  organized  particles  are  killed  by 
contact  with,  or  in  the  act  of  passing  through  a  thin  membrane,  or 
that  they  are  too  large  to  permeate  its  pores.  We  know  that  they 
are  exceedingly  minute.  Dr.  Burden  Sanderson  proved  that  when 
suspended  in  a  fluid  (where  we  may  suppose  they  are  somewhat 
larger  than  in  air  from  imbibing  moisture)  they  can  pass  through 
all  kind  of  filters  except  one  of  unglazcd  porcelain." 

Professors  Carnelly,  Haldane,  and  Anderson''  reported  at  the 
Royal  Society  of  London  some  interesting  investigations  on  car- 
bonic acid  organic  matter,  and  micro-organisms  in  air,  especially 
of  dwellings  and  scliools.  The  following  deductions  were  drawn 
l)y  the  authors  from  the  results  of  numerous  and  careful  ex- 
periments : — 

"1.  As  we  pass  from  four-roomed  and  upward  to  three,  two, 
or  one-roomed  houses,  not  only  does  the  air  become  more  and 
more  impure  as  indicated  by  the  increase  in  the  carbonic  acid  and 
organic  matter,  but  more  especially  of  the  micro-organisms,  but 
there  is  a  corresponding  and  similar  increase  in  the  death-rate, 
together  with  a  marked  lowering  of  tlu^  m(^an  age  at  death. 

"2.  The  rapid  increase  in  the  death-rate  as  we  pass  from  four 
to  on(>-roomed  houses  is  by  far  the  most  marked  in  children  under 
five;  the  death-rate  among  these  young  cliildren  in  one-roomed 
houses  is  nearly  four  timers  as  great  as  in  tour-roomed  houses, 
whereas  the  general  deat)i-rate  is  not  quite  twice  as  great;  further, 
although  there  is  still  a  marked  increase  in  the  death-rate  tor  all 
above  five  years  of  age  in  the  smaller  houses,  yet  this  increase  is 
com])aratively  small  and  is  not  evident  unless  the  deaths  in  the 
infirmary  and  poor  houses  be  included  in  tlie  one  and  two-roomed 
houses." 

Dr.  A.  T.   Dobrotvorski   has  published  observations  on  the 
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cliaracter  of  the  air  in  the  liolds  of  Kussian  men-of-war.  "In  the 
bili2:es  of  the  Peter  the  Greats  the  largest  vessel  in  the  llussian  Navy, 
tlie  moisture  was  found  to  be  89.5  per  cent.,  the  CO,^  4.G  per  1000, 
the  free  ammonia  0.026  milligramme  per  1000  litres,  and  the 
albuminoid  ammonia  0.246  milligramme.  The  highest  estimate 
of  CO.,  were  in  frigates  and  floating  batteries,  the  lowest  in  clipper 
ships.  In  the  engine-room  of  the  Admiral  Spiridoff^  an  iron 
frigate  built  in  1868,  the  CO.,  was  found  to  be  as  high  as  8.22 
parts  per  1000.  The  ammonia  found  varied  a  great  deal,  being, 
llOwe^•er,  only  slightly  higher  in  the  frigates  and  batteries  than  in 
clipper-built  vessels,  and  bearing  little  relation  to  the  quantity  of 
COg;  thus  in  the  bilges  of  the  Peter  the  Great  the  albuminoid 
ammonia  was  0.246  milligramme  per  1000  litres,  in  the  engine- 
room  of  the  Admiral  Spiridoff  0.154  milligramme,  while  in  a 
part  of  the  floating  battery  Pervenets,  where  the  CO^  was  only  2.37 
per  1000,  the  albuminoid  ammonia  was  0.564  milligramme  per 
1000  litres." 

Y.  Sod. — The  study  of  the  soil  is  chiefly  interesting  to  the 
hygienist  on  account  of  the  matters  it  may  contain,  and,  through 
evaporation,  distribute  through  the  air  or  by  percolation  transmit 
to  drinking  water.  In  the  study  of  this  subject,  Inspector- 
General  John  D.  INIacDonald,-'''  Royal  Navy,  arrives  at  the  con- 
clusion that  agricultural  blights  in  general  are  produced  by  the 
distribution  of  organic  matter  during  evaporation.  ^Miilc  rivers 
carry  oft'  a  great  amount  of  organic  waste,  very  much  of  it  is 
distributed  through  this  evaporating  process.  Porous  soil  being 
the  holding  ground  for  animal  and  vegetable  debris,  ground  water 
should  be  studied  in  connection  with  the  ground  air.  The  chem- 
ical examination  of  ground  air  shows  an  increase  in  the  relative 
amount  of  carbonic  acid  in  proportion  to  the  depth.  This  was  the 
result  of  the  examination  of  the  ground  air  at  Netey.  The  effects 
of  turning  up  ground  in  malarial  localities  is  shown  to  invariably 
increase  the  number  of  cases  of  malarial  poisoning  in  persons 
exposed  to  this  air.  Dr.  Ilichard  11.  I)ay,"^  of  Eaton  Ixougc,  La., 
in  an  examination  of  the  facts  obtained  l)y  addressing  letters  of 
inquiry  to  five  hundred  physicians  residing  in  localities  subject  to 
overflow  of  the  ]Mississi[)pi  River,  finds  that  these  overflows  are 
injurious  to  the  public  licaltli,  and  that  to  promote  the  licaltli  of 
laborers  and  residents  in  the  river  delta  and  low  lands,  the  dwel- 

15-v. 


226  HYGIENE    AND    EPIDEMIOLOGY.  [ment^ot^MaS: 

lings  should  not  be  less  than  four  feet  from  the  ground,  the  floors 
laid  tight,  and  doors  and  windows  arranged  to  afford  free  ventila- 
tion, with  galleries  on  all  sides  wide  enough  to  prevent  heating 
rains  from  wetting  the  rooms.  The  houses  should  be  erected  on 
ridges  so  that  the  water  will  not  scuttle  under  or  around  them. 
Only  a  few  shade  trees  shoidd  be  allowed  to  grow,  to  break  the 
force  of  the  direct  rays  of  the  sun  ;  and  all  brush  and  undergrowth 
should  be  removed  so  as  to  facilitate  the  free  movements  of 
currents  of  atmosphere.  The  writer  further  shows  that  under 
improved  methods  of  rice  culture,  the  management  of  land  subject 
to  overflows,  and  the  frequency  and  virulence  of  diseases  incident 
to  those  localities,  have  been  notably  diminished. 

However  desirable  it  may  be  to  remove  tlie  forests  from 
marshy  and  swamp  lands,  it  is  evident,  according  to  Dr.  Eugenio 
Fazio"**  "  that  forests  have  a  climatic  and  sanitary  value  of  the 
first  order,"  and  that  "the  arithmetical  progression  of  the  evil 
effects  which  follow  the  vast  and  senseless  denuding  of  forests,  now 
so  much  deplored,  will  assume  grave  geometrical  proportions  if  not 
energetically  resisted." 

On  the  subject  of  characteristics  of  tlie  soil  in  hot  countries, 
see  also  Treille  under  heading  of  heat. 

VI.  Watei'. — The  hygienist  pursues  tlie  study  of  water  with 
two  objects  in  view :  First,  its  purity  for  potable  purposes  and  its 
action  in  the  production  of  disease,  when  contaminated;  scco7id, 
its  capacity  as  a  culture  medium  for  germ  multiplication.  The 
following  headings  will  serve  as  definitive  of  the  metliods  required 
in  water  analysis:  First,  physical  examination;  ^9eco»c/,  quantita- 
tive examination  of  dissolved  solids  in  water  by  chemical  analysis; 
third,  the  biological  examination. 

The  hydrant  water  of  Berlin  was  recently  examined  by 
Wolff'huegcl  and  Riedel.^'^  Specimens  of  the  following  sorts  of 
water  were  also  examined:  water  from  the  lake;  hydrant  water, 
and  water  from  various  wells.  Experiments  on  this  water  were 
divid(xl  into  those  witli  non-pathogenic  and  pathogenic  organisms.  ' 
The  non-pathogenic  germs  constantly  foiuid  in  hydrant  water  in 
Berlin  are,  first,  a  short  bacillus  with  motion,  which  liquefied  the 
gelatine  and  produced  green  fluorescent  colonies;  second,  a  short 
bacillus  with  motion  which  did  not  liquefy  the  gelatine  and 
produced  a  fluorescence  outside  and  aroinid  the  colonies;   third,  a 
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short  bacillus  with  motion,  forming  yellow  colonics  with  liquefaction 
of  the  gelatine^;  fourth,  a  sliort  bacillus  with  motion  growing  on 
gelatine  witliout  liquefying  the  latter  and  the  superficial  colonies, 
forming  a  dull  mother-of-pearl  lustre. 

The  pathogenic  germs  tested  were  the  bacilli  of  anthrax, 
typhoid  fever  and  cholera.  The  authors  found  that  typhoid-fever 
bacilli  and  anthrax  were  capable  of  multiplication  in  river-water, 
well-water,  and  hydrant-water  under  favorable  conditions  of  tem- 
])crature,  and  the  anthrax  bacilli  increased  even  in  unsterilizcd  water, 
where  the  competition  with  the  aquatic  bacteria  was  not  elimin- 
ated. Cholera  bacilli,  it  is  true,  perished,  or  nearly  perished  in  un- 
sterilizcd water  in  a  very  few  days,  but  in  sterilized  drinking  water, 
on  the  contrary,  they  showed,  first,  a  diminution  and  afterward  a 
continuous  and  abundant  increase.  Even  after  seven  months 
there  were  an  abundance  of  living  cholera  bacilli  in  the  test  tube. 
In  distilled  water  they  found  a  rapid  death  of  cholera  bacilli. 

Dr.  Theobald  Smith^^  in  a  study  of  the  quantitative  vaiiations 
in  the  germ  life  of  Potomac  water,  in  January,  1886,  gives  the 
following  table  of  monthly  average  of  the  bacteria  found  in  one 
c.  c.  of  Potomac  water : — 


1886. 

.Tanunry 

Fcl)ruary 

March 

April 

May 

June 

July 

Au_<!;iist 

September 

October 

November 

December 

1887. 
January  


numbek  of 
Observa- 
tions. 

Average. 

Rain  Fabi.. 
(Inches.) 

2 

3774 

3.46 

4 

2536 

2.79 

5 

1210 

4.16 

4 
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4.21 

3 
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7.77 

2 

348 

4.98 

2 

255 

8.42 

1 

254 

1.03 

2 

178 

1.04 

3 

75 

2.31 

1 

116 

3.69 

2 

907 

3.07 

882 
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He  explains  the  increase  of  bacteria  during  the  winter  months 
by  the  fact  that  the  heavy  rainfall  in  the  winter  washes  down  the 
soil  from  tlu^  surface  drained  by  the  tributaries  of  the  river,  and 
althougli  the  rainfall  is  heavier  in  summer  than  in  winter,  as  shown 
by  the  observations  of  the  Signal  Office,  yet  the  presence  of  luxuriant 
vegetation  at  that  season  prevents  its  being  washed  into  the  river. 
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111  a  chemical  and  biological  examination  of  the  water  of  New 
York  Bay,  Ass't-Surgeon  J.  J.  Kinyoun,''^  of  the  Marine  Hospital 
Service,  reports  that  sea-water  in  this  bay  is  so  contaminated  by 
sewage  that  micro-organisms  grew  and  developed  therein,  and  the 
Finkler  germ  was  still  viable  in  this  water  up  to  the  date  of  the 
report, — a  period  of  sixty-nine  days. 

During  the  year  the  capacity  of  river-water  as  a  medium  for 
the  propagation  and  cultivation  of  pathogenic  germs  has  been 
illustrated  in  the  Ohio  Valley.  At  many  towns  on  the  Ohio  E-iver, 
extending  from  Bellaire,  nearly  to  the  mouth  of  the  Ohio  Iliver,  a 
distance  by  river  of  over  eight  hundred  miles,  nearly  every  town 
obtaining  its  water  supply  from  the  river  was  more  or  less  infected 
by  typhoid  fever.  Doctors  Rushford  and  Cameron,""  of  the  Bacteri- 
ological Laboratory  of  the  Medical  College  of  Ohio,  succeeded  by 
Brouardel's  method  in  demonstrating  belbre  the  Cincinnati  Acad- 
emy of  Medicine  the  bacilli  of  typhoid  fever  in  the  water  of  the 
Oliio  River,  and  tlie  epidemic  of  typhoid  lever  was  therefore  attri- 
buted to  this  source. 

M.  Hueppe,"^  of  Wiesbaden,  in  the  Viemia  Congress  of 
Hygiene,  in  a  comparison  of  the  mortality  of  typhoid  fever  and 
cholera  in  the  cities  which  derive  their  drinking  water  from  con- 
duits, arrived  at  the  conclusion  that  in  ordinary  drinking  water  the 
conditions  are  not  favorable  to  the  propagation  of  the  germs  of  the 
disease ;  but  sometimes,  under  certain  conditions,  tlie  germs  are 
preserved  for  a  very  long  time.  To  prevent  contamination  he 
recommends  some  of  the  following  measures: — 

(a)  To  preserve  wells  and  fountains  from  contact  with  the 
waste-water  pipes  proceeding  from  liousehold  drains,  and  to  con- 
struct reservoirs  with  impermeable  walls,  and  })lace  the  wells  and 
fountains  as  far  as  possible  from  privies;  (h)  to  supply  the  absence 
of  wells  and  fountains  by  water  brought  by  canals ;  (c)  to  purify 
the  sources  of  the  canal  by  natural  filtration  of  the  waters,  by  per- 
foration (borhig) ;  {(I)  to  filter  through  sand  all  other  water,  by 
small  irrigation  du(;ts,  and  then  collect  the  filtrated  water ;  (e)  to 
avoid  the  accumulation  of  stagnant  water  by  continued  and  rapid 
action  of  hydraulic  macliinery.  In  the  discussion  A\]iic]i  took 
place  on  this  paper,  M.  Iloehl,  of  St.  Petersburg,  related  a  series 
of  experiments  whi(;li  proved  that  the  vitality  of  the  bacteria  in 
water  depended  on  the  chemical  property  of  that  Avater. 
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MM.  Brouardcl,  of  Paris,  Durant,  of  Geneva,  Lehmann,  of 
Copenliagen,  Kowalski,  of  Vienna,  Pctresco,  of  Bucharest,  and  Biesa- 
decki,  of  Lemburg-,  each  related  cases  of  typhoid  fever  produced 
by  the  infec^tion  of  drinking  water. 

It  may  therefore  be  fairly  concluded  from  the  examination 
of  the  immense  amount  of  literature  of  the  year  on  this  subject, 
that  tlie  question  of  the  viability  of  germs  of  typhoid-fever  in 
drhiking  water  is  set  at  rest.  Under  the  heading  of  ^>/r/e/7?«o/o^,y, 
the  question  of  the  propagation  of  this  disease  will  be  further  ad- 
verted to.  It  is  fully  established  beyond  a  doubt  by  biological  ex- 
periments upon  the  propagation  and  development  of  bacteria,  that 
their  growth  and  propagation  in  water  depend  on  the  organic 
matter  therein  present.  The  necessity,  not  only  of  preserving  the 
sources  of  tlic  water  supply  from  contamination,  but  its  thorough 
filtration  afterward,  has  become  apparent.  Filtration  of  water, 
whdc  not  excluding  all  microbes,  serves  completely  to  exclude  the 
solid  matters  suspended  in  the  water  and  much  of  the  organic  ma- 
terial. A  complete  review  of  the  voluminous  literature  of  this 
portion  of  the  subject  is  not  possible  in  the  limits  assigned  to  this 
article. 

ALIMENTATION. 

1.  Food  SirppJf/. — The  literature  of  the  physiology  of  food  is 
not  included  within  the  scope  of  the  subject  assigned  to  the  writer, 
and  he  will  therefore  consider  the  adulterations  only. 

INIM.  Vallin,  Lecuyer  and  Dupres,^*  of  Beaurieux,  have  writ- 
ten two  memoirs  cautioning  against  the  use  of  milk  from  cows 
suffering  from  pleuro-pneumonia.  The  first  observations  cited  by 
the  authors  are  those  of  Dr.  Costello,  a  physician  attached  to  the 
British  Army  in  India. 

In  INIarch,  1875,  there  was  a  severe  epidemic  of  pleuro-pneu- 
monia, which  infected  both  lungs.  The  disease  passed  rapidly  to 
red  hepatization  and  the  formation  of  abscesses,  sometimes  gangrene, 
and  at  the  same  time  an  effusion  of  sero-sanguinolent  fluid  into  the 
pleural  cavitv.  Of  550  men  exposed,  40  died  in  a  few  weeks, 
and  from  another  regiment  which  relieved  the  first,  there  were  60 
men  lost.  Dr.  Costello  believed  that  this  contagion  was  trans- 
mitted by  the  food,  but  afler  a  careful  study  of  the  cases  M.  Vallin 
arrived  at  the  conclusion  that  it  was  entirely  due  to  the  milk  served 
from  sick  animals.     (2)  In  1859  Mr.  Philippe  Heu  observed  that 
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two  calves  which  were  fed  with  milk  of  cows  sufFeriiig  from  pleuro- 
pneumonia, contracted  the  disease  and  died  therefrom,  as  proved 
by  the  autopsy.  (3)  Mr.  Elvire,  a  distinguished  veterinary  surgeon 
from  La  Capelle,  observed  in  llocquigny,  at  the  house  of  a  farmer, 
the  head  of  a  numerous  family,  who  possessed  a  herd  of  milk 
cows,  that  four  cows  were  affected  with  pleuro-pneuraonia,  and 
that  from  these  diseased  animals,  five  children  and  the  mother 
consumed  large  quantities  of  the  milk  without  boiling.  They  were 
soon  attacked  with  general  malaise,  characterized  by  prostration, 
loss  of  appetite,  headache,  congestion  of  the  face  and  weeping  eyes. 
They  were  cured,  however,  in  about  a  fortnight.  The  father  and 
the  elder  son  did  not  use  the  diseased  milk,  and  were  neither  of  them 
sick.  The  authors  observed,  at  the  same  time,  cases  of  pneumonia, 
of  an  infectious  form,  in  two  children  who  were  exclusively  fed  on 
milk  from  pleuro-pneumonic  cows.  A  third  infant  of  the  same 
family,  who  always  refused  to  drink  it,  was  not  affected.  While 
the  authors  do  not  claim  that  these  cases  confirm  their  hypothesis, 
it  still  bears  it  out  sufficiently  to  require  that  milk  should  be  boiled 
where  it  is  suspicious. 

Mr.  W.  H.  Power,"'  in  a  report  to  the  Government  of  the 
Local  Board,  on  an  outbreak  of  diplitheria  in  Yorktown  and 
Camberly,  that  became  suddenly  epidemic  in  October,  said:  "Of 
176  households,  within  the  area  selected  for  investigation,  57  were 
infected  in  tliat  month,  the  attacks  of  diphtheria  being  88 ;  those 
of  less  grave  throat  illness  47  ;  those  set  down  as  scarlet  fever  5 ; 
and  the  deaths  were  16  in  number.  Of  1-10  persons  affected,  90 
per  cent,  were  attacked  in  the  eleven  days  between  Oct.  8  and  18, 
inclusive."  The  report,  after  investigation,  set  aside  such  condi- 
tions as  local  drainage  and  sewerage  arrangements,  water,  and 
emanations  resulting  from  deposits  of  river  mud, — all  of  which 
were  originally  suspected.  84.2  of  the  cas(}s  had  derived  tlieir 
milk  supply  from  the  particidar  dairy  under  suspicion.  48  houses 
were  invaded  in  the  period  named.  As  regards  tlie  persons  at- 
tacked, of  140  individuals  suffering  from  more  or  less  grave  throat 
illness  during  Oct.,  124  of  them,  88.5  percent.,  were  members  of 
famili(;s  using  the  same  millv,  and  it  was  further  distinctly  shown 
that  the  extcnit  of  the  diphtheria  had  to  do  with  the  quantity  of 
the  milk  consumed. 

Dr.  Julius  S.  Clark^'"'  in  speaking  of  the  propagation  of  dipli- 
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tlicria,  Avliich  prevailed  epidemically  in  Melrose  and  Maiden 
diirinjj^  June,  July,  and  August,  1886,  states  that  it  was  the  direct 
and  immediate  outcome  of  an  infected  milk  supply;  that  out  of  1(5 
foci  of  infection,  13  had  received  the  infected  mdk.  Dr.  E.  Klein, '^ 
of  London,  in  an  address  before  the  Royal  Institution  regarding 
scarlet  fever,  finds  tliat  a  microbe  scarlatina?  is  the  cause  of  human 
scarlet  fever,  and  that  it  produces  in  bovine  animals  a  disease  iden- 
tical with  the  "  Hendon  "  disease  and  human  scarlet  fever ;  and 
that,  consequently,  wlide  the  cow  is  subject  to  infection  with 
human  scarlet  fever,  it  can  in  its  turn  be  the  source  of  contagion 
for  the  human  species.    The  conclusions  reached  by  Dr.  Klein  are: 

(1)  in  the  blood  and  tissues  of  persons  infected  with  scarlet  fever, 
there   occurs  tlie   same  micrococcus  that  was  present  in  the  cow ; 

(2)  that  calves  and  mice,  after  inoculation  or  feeding  with  a  trace 
of  the  growth  of  both  sets  of  micrococci,  become  infected  with 
cutaneous  and  visceral  disease  similar  to  human  scarlet  fever ;  (3) 
from  blood  and  tissues  of  these  animals  infected  with  one  or  the 
other  set  of  cultivations,  the  same  micrococcus  was  recovered. 
Dr.  Klein  also  found  the  micrococcus  of  scarlatma  in  several  cans 
of  cheap  condensed  milk,  which,  in  his  opinion,  was  not  raised,  in 
the  manufacture,  to  a  temperature  high  cnougli  to  destroy  the 
micrococcus.  Dr.  Klein  believes  that  the  milk  of  scarlatinous 
cows  may  convey  the  infection  in  two  ways,  both  as  a  secretion  of 
a  diseased  animal,  and  from  tlie  mingling  in  it  of  contagious  par- 
ticles brought  off  from  the  udder  by  the  hands  of  the  milker.  lie 
finds  that  a  temperature  of  85°  C.  will  destroy  the  micrococcus  of 
scarlatina ;  hence,  recommends  that  the  milk  be  heated  to  that 
point,  though  not  necessarily  boiled. 

Dr.  Victor  C.  Vaughan,^'^  who  has  been  for  some  years  study- 
ing the  chemistry  of  tyrotoxicon,  a  poisonous  ptomaine  found  in 
cheese  and  milk,  has  announced  that  tyrotoxicon  and  diazo-ben- 
zole  arc  one  and  the  same  thing,  and  numerous  instances  are 
reported  of  poisoning  in  food  of  various  kinds  from  tyrotoxicon. 
It  would  be  impossible  for  one  not  specially  looking  for  it  to 
imagine  the  vast  space  occupied  in  medical  literature  by  the  record 
of  isolated  cases  of  poisoning  by  reason  of  these  adulterations.  It 
seems  that  scarcely  any  article  of  food  supply  is  exempt.  Dr. 
Marshall,'"'^  of  the  University  of  Pennsylvania,  reported  that  lead 
chromate  (chrome   yellow)  was  systematically  used   for  coloring 
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cake  by  the  bakers  of  Philadelphia.  This  adulteration  was  also 
practiced  in  France,  according  to  Dr.  Galippe,"^  a  practitioner  in 
the  Departement  de  I'Oise.  It  originated  on  account  of  the  scarcity 
of  eggs,  the  yellow  chromate  of  lead  being  used  to  give  the  yellow 
tint  to  the  pastry.  Dr.  Galippe  discovered  73  milligrams  of  oxide 
of  lead  in  each  100  grams  of  the  product. 

In  Paris,  it  is  reported  that  notwitlistanding  the  watchfulness 
of  the  sanitary  authorities,  out  of  645  samples  of  wine  examined 
in  November,  1886,  450  were  injurious;  out  of  88  samples  of 
beer,  5  were  bad;  of  18  samples  of  spirits  only  1  was  condemned. 
More  than  half  the  samples  of  water  examined  were  reported  to 
be  dangerous,  and  80  out  of  370  specimens  of  milk  were  dan- 
gerous. Out  of  81  loaves  of  bread,  30  were  worthless.  The 
coffee  was  very  little  adulterated ;  the  butter  was  fairly  satisfactory."*'^ 
Dr.  Rjaeltschevski,^^  of  8t.  Petersburg,  has  proved  that  the  per- 
centage of  lead  in  ordinary  solder  used  for  tin  caus,  varies  from  59 
to  69  per  cent.,  and  that  in  this  state  it  is  quite  soluble  in  the  fluid 
of  fruits.  English  chemists,  however,  have  not  corroborated  this 
statement.  Prof  Attfield  stated  to  the  Pharmaceutical  Society 
that  "the  public  has  not  the  very  faintest  cause  for  alarm 
respecting  the  occurrence  of  tin,  lead,  or  other  metal  in  canned 
goods."  Dr.  Thos.  Stevenson,"*'  Government  Toxicological  Analyst, 
London,  in  an  article  on  "Poisoning  by  Canned  Foods,"  read 
before  the  Medico- Legal  Society  of  New  York,  said:  "Acute 
metallic  poisoning  by  canned  proxisions  is  not  known  to  have 
certainly  occurred  in  this  country.  I  have;  been  Government 
Toxicological  Analyst  for  thirteen  years,  and  have  never  met  with 
acute  metallic  poisoning  by  canned  foods."  Dr.  North,'''*  in  an 
exhaustive  article  on  this  subject,  finds  that  "the  symptoms  of 
tanned  food  poisoning  differ  materially  from  the  toxic  effects  of 
metallic  salts." 

A  committee  of  the  Academic  dc  Medicine,  of  Paris,  of  which 
M.  Vallin  was  secretary,  made  a  report''*  that  salicylic  acid  was 
added  to  much  of  the  Ix^er  sold  in  Paris  merely  as  a  ])reservative. 
The  committee  concluded  tliat,  "  it  being  well  established  by  med- 
ical observation  that  small  and  prolonged  daily  doses  of  salicylic 
acid  and  its  derivatives  can  cause  considerable  trouble  to  the  health 
of  certain  persons  who  are  sensitive  to  those  drugs,  particularly  old 
people  and  those  whose  renal  or  digestive  organs  are  no  longer  in 
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perfect  order,  therefore  the  addition  of  the  saHcylates  to  Hquid 
and  sohd  ahments  should  not  he  permitted." 

The  report  of  the  committee  was  opposed  by  M.  Constantin 
Paul,  but  the  conclusions  were  adopted  with  only  two  dissenting 
votes,  those  of  MM.  Fereol  and  Constantin  Paul. 

In  Germany,  wine  has  been  found  adulterated  with  the  follow- 
ing substances  and  the  sale  of  such  wine  prohibited  as  dangerous 
to  health:  compounds  of  barium  and  lead,  glycerine,  cochineal, 
compounds  of  magnesia,  salicylic  acid,  impure  alcohol,  glucose  and 
aniline.'*^ 

The  following  adulterations  of  some  of  the  simpler  foods  are 
noted  by  Mr.  John  E.  Gemmell:'"'*  MlUc. — Adulterated  with  water, 
starch,  and  gum  turmeric ;  emulsions  of  seeds,  such  as  hemp  and 
almonds ;  chalk  and  carbonate  of  soda.  Cream  has  been  adulter- 
ated or  even  manufactured  with  carbonate  of  magnesia,  tragacanth, 
and  arrow  root,  and  under  the  microscope  this  arrow  root  has 
been  found  mixed  with  carbonate  of  magnesia.  Cheese  is  adulter- 
ated witli  various  coloring  vegetable  matters  and  starch,  arsenical 
washes,  lead  pastes,  and  sulphate  of  copper,  and  during  decay  the 
following  organisms  have  been  noted:  the  acarus  domefticiis, 
aspergiUus  glaucus^  and  sporeyulomena  easel.  [And,  as  Professor 
Vaughan  has  shown,  the  chemical  poison  tyrotoxicon. — Ed.]  The 
ptomaines  of  meat,  according  to  Wolfcnden,  are  met  with  (1)  as 
Constituents  of  normal  tissues  or  juices,  being  products  of  tissue 
metamorphosis;  (2)  in  some  pathological  conditions  from  the 
urine,  (a)  in  progressive  paralysis  an  alkaloid  like  nicotin  and  one 
like  Conine,  (b)  pneumonia,  (c)  typhus,  and  (d)  tetanus  and  finally 
a  cadaveric  or  artificial  production.  Bread. — Among  the  adulter- 
ations are  rice,  flour,  potatoes,  bean-flour,  pea-flour  and  various 
fungi;  such  inorganic  adulterations  as  alum,  borax,  sulpliate  of  zinc, 
carbonate  of  lime,  carbonate  of  magnesia  and  ergot.  Tea  is  adul- 
terated by  adding  other  leaves  than  those  of  the  tea  plant,  facing- 
sand  strongly  impregnated  with  iron,  and  catechu.  The  leaves  most 
commonly  used  arc  willow,  sloe,  valonia,  oak,  plane,  beech,  elm, 
poplar,  hawthorn,  and  cliestnut.  The  ■•'  facing"  is  done  with  green 
teas,  tlie  substances  used  being  indigo,  Prussian  blue,  clay,  carbon- 
ate and  acetate  of  copper,  curcuma,  gypsum  and  chalk.  If  the 
leaves  and  the  scrapings  be  examined,  blue  particles  of  indigo  and 
Prussian  blue  are  at  once  detected.  Coffee. — The  usual  adulterations 
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are  cliicory,  roasted  wheat,  beans,  rye,  and  potato-flours,  acorns 
and  burnt  sugar,"  The  Massachusetts  Board  of  Health''  found  in 
addition  to  the  adulterations  above  mentioned  the  followin<>-  in  the 
foods  named:  Spices. — Addition  of  starch  and  other  foreign 
powders.     Especially  true  of  pepper  and  mustard. 

Among  the  adulterations  of  pepper,  "spent  ginger  has  been 
found,  and  also  for  adulterating  ordinary  ginger.  The  diminished 
pungency  is  counteracted  by  soaking  the  ging(^r  in  an  infusion  of 
cayenne  pepper.  The  ginger  is  then  put  through  a  drying-  pro- 
cess, and  afterward  ground,  but  as  there  are  no  visible  particles 
of  c;apsiciun,  the  adulteration  cannot  be  detected  by  the  eye.  This 
ginger  so  prepared  is  stated  to  go  entirely  into  the  hands  of  those 
aerated-water  makers  who  have  to  meet  the  demand  for  a  very 
cheap  article"  (of  ginger  ale).''**  Cream  of  Tartar. — Substitution 
of  starch,  gypsum,  and  other  clieaper  substances.  Bal-uuj  Poic- 
ders. — Alum  and  other  injurious  ingredients.  Olice  Oil. — Substi- 
tution of  cheaper  oils.  Lard. — Cheap  fats  and  oils.  [In  an  exam- 
ination before  the  Committee  of  Agriculture  of  the  U.  S.  Senate 
it  was  shown  by  the  testimony  of  several  large  manufacturers  of 
the  United  States  that  cotton-seed  oil  and  stearine  wcvc  largely 
used  in  the  manufiicture  of  so-called  refined  lard.  It  was  not 
shown  that  the  cotton-seed  oil  was  in  nny  way  harmful  in  its 
effects. — [Ed.]  Jellies  and  Preserved  Fruits. — The  substitution 
of  cheaper  fruits,  and  additional  coloring  matter.  Vinegar. — Ab- 
sence of  the  required  amount  of  acetic  acid  and  addition  of  color- 
ing matter.*  [Crude  acetic  acid  for  the  manufiicture  of  vinegar 
is  now  obtained  in  large  quantities  by  the  conversion  of  pyro- 
ligneous  acid,  heretofore  a  waste  product  of  the  wood  creosote 
factories. — [Ed.]  Honeij. — The  substitution  of  cane  sugar,  glucose 
and  other  substances.  Molasses. — Tlie  addition  of  glucose,  the 
presence  of  tin,  or  other  foreign  substances.  Sii(j<(r. — Glucose 
and  poisonous  coloring  matter.  Majde  Siicjar  and.  Si/riip. — Glu- 
cose. Confedionerij. — Terra  alba,  poisonous  coloring  matter,  fusil 
oil,  arsenical  wrappers."  OUre  Oil  is  extensively  adulterated  with 
cotton-seed  oil,  jind  in  many  cases  cotton-seed  oil  is  sold  as  olive 
oil.^' 

]\OI.  Arloing  et  Cazenenve™  in  an  articl(>  on  tlu^  ])liysio- 
logical  effects  of  coloring  matter  employed  in  the  coloration  of 
foods,  made  a  special  study  of  the  physiological  action  of  the  color- 
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iii£^  matters  most  used  ;  on  dogs,  pigs  and  men,  both  healthy  and 
sick,  and  present  tlic  following  conclusions  :  Tlic  yellow  of  bini- 
tronaplitol  is  poisonous,  and  resembles  tlie  other  nitrogen  deriva- 
tives, such  as  picric  acid,  but  the  sidphur  compounds  with  nitrogen 
seem  inoffensive.  Safranine  and  metliylene  blue  are  dangerous. 
They  produce  violent  gastro-intestinal  disorders.  They  found  tliat 
the  following  coloring  matters  w^ere  tolerated  both  in  health  and 
disease :  purple,  orchell  red,  Bordeaux  red,  poppy  color,  orange, 
solid  yellow,  sulphur  combined  with  fuchsine. 

In  Australia,  two  children  were  treated  at  the  Melbourne 
Hospital  with  symptoms  of  poisoning.  Investigation  showed 
their  illness  to  arise  tlirough  eating  some  biscuit  the  coloring 
matter  of  which  was  found  by  the  Government  analyst  to  be 
arseniate  of  copper.  A  search  tlirough  the  city  resulted  in  the  con- 
fiscation of  eighty  cans  of  biscuits,  having  green  coloring  matter  on 
tliem,  wdiich  were  confiscated  by  the  Board  of  Ilealth.^^  MM. 
Poincare  and  Vallois"'  have  examined  the  question  of  the  artificial 
perfumes  used  in  flavoring  extracts,  and  find  that  wdiile  in  large 
doses  these  substances  injected  under  the  skin  are  poisonous  to 
animals,  yet  in  the  infinitesimal  doses  in  which  they  are  used  in 
artificial  flavoring  they  are  practically  innocuous.  These  perfumes 
are  such  bodies  as  amylic  valerianate,  amylic  butyrate,  butyrate 
ether,  propylic  ether,  and  caprylic  alcohol.  The  odor  and  flavor 
of  the  apple,  the  pear,  the  pineapple,  the  strawberry,  and  the  rasp- 
berry can  thus  be  imitated  by  tliese  perfumes. 

Dr.  Donald  Campbell,"  of  Calne,  recently  reported  the  fact 
that  lead  poisoning  in  and  about  Calne  was  being  largely  brought 
about  by  the  use  of  home-made  wines,  which,  during  the  process 
of  fermentation  took  up  the  lead  contained  in  tlie  glaze  witli  whicli 
tlie  local  earthenware  pans  were  coated.  INIr.  J,  S.  Cowley  found 
the  same  result  in  a  home-made  plum  wine  in  the  Upton-on-.*Severn 
nu*al  district.  M.  Peligot^*  has  discovered  that  foreign  manufac- 
tured bottles  imported  into  France  are  in  many  cases  adulterated 
during  tlic  manufacture.  Ferruginous  materials  arc  constantly 
employed  in  the  manufactiu-e  of  glass  for  the  bottles,  and  upon 
these  constituents  the  acids  in  the  wine  act  with  vigor,  and  the 
wine  thus  becomes  spoiled. 

Bed  Cod. — For  a  long  time  it  has  been  known  that  the  red 
cod  {morue  rouge)  were  unhealthy  fishes,  and  their  ingestion  likely 
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to  be  followed  by  choleraic  symptoms  of  grave  character,  which, 
although  severe,  were  not  accompanied  by  any  very  great  mor- 
tality. On  the  31st  of  December,  1885,  the  French  Ministry 
proliibited  their  use.  As  an  important  industry  of  the  French 
territories  on  the  Mediterranean  was  seriously  affected  by  this 
order,  experiments  have  been  undertaken  with  a  view  of  deter- 
mining^ the  cause  of  this  coloration  of  the  cod.  It  is  found  that  it 
is  a  parasitic  malady,  caused  by  certain  micro-organisms,  and  that 
this  coloration  progresses  rapidly  with  putrefaction.  M.  HeckeF^ 
has  found  that  with  a  5  per  cent,  solution  of  sulpho-benzoate  of 
soda  he  was  able  to  prevent  the  progress  of  the  disease,  and  by 
an  18  per  cent,  solution  not  only  did  the  fishes  lose  their  red 
quality,  but  they  acquired  a  beautiful,  healthy  color,  and  a  peculiar 
lustre.  M.  Heckel  therefore  believes  that  he  has  found  a  remedy 
for  the  red  cod  by  the  placing  of  tlie  fish  in  a  solution  of  the 
sulpho-benzoate  of  soda  for  twenty-four  hours. 

The  addition  of  various  preservatives  to  articles  of  food,  such 
as  milk  and  butter  is  becoming  more  common.  In  some  countries 
"salicylagc"  is  still  practiced  on  an  enormous  scale,  many  samples 
of  Brittany  butter  actually  glistening  with  crystals,  possibl}'  mis- 
taken by  the  purchaser  for  salt.'" 

Lead  Poisoning  from  Flour. — "A  veiT  remarkable  epidemic 
of  lead  poisoning  has  recently  been  investigated  in  three  communes 
in  the  north  of  France.  Upwards  of  100  persons  were  suddenly 
attacked  with  violent  symptoms,  among  which  severe  colic  predomi- 
nated. So  serious  did  the  condition  of  some  of  the  sufferers  be- 
come, that  medical  aid  was  obtained,  and  the  presence  in  several 
patients  of  a  characteristic  blue  line  on  the  gums  gave  rise  to  the 
suspicion  of  lead  poisoning.  The  water  supply  was  derived  from 
so  many  different  sources  that  it  could  not  be  incriminated,  and 
suspicion  ultimately  icll  upon  the  flour.  It  was  ascertained  on  in- 
quiry that  the  affected  persons  had  all  obtained  their  flour  from  the 
same  mill,  but  those  who  had  partaken  of  rye  biead  were  most 
severely  attacked.  The  mill  was  gone  over  and  after  a  long  and 
painstaking  examination,  attention  was  directed  to  the  tin  buckets 
of  tlu?  elevator  which  served  to  transport  the  rye  flour  from  the 
grind-stones.  iSe\(n-al  of  these  buckets  had  a  dull,  leaden  ap])ear- 
ance,  and  were  found  to  have  been  'tinned'  with  lead.  As  doubts 
were  entertained  whether  the  quantity  of  lead  from  tliis  source  were 
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sufRcicnt  to  give  rise  to  siicli  severe  symptoms,  they  were  carefully 
weighed,  and  were  found  to  have  lost  upward  of  150  grammes  of 
their  weight.  The  wheaten  Hour,  which  passed  through  another 
elevator,  was  free  from  lead,  and  this  was  e\idently  due  to  none 
of  these  '  leaded  '  buckets  having  been  employed  in  its  construction. 
The  accuracy  of  the  discovery  was  confirmed  by  the  observation 
that  those  who  ate  r}e  bread  exclusively  were  most  severely  at- 
tacked, while  the  others,  who  mixed  the  two  flours,  escaped  with 
comparatively  slight  symptoms."  ^^ 

The  above  cases  were  investigated  by  ^OI.  Bertrand  and 
Ogier,'^**  who  came  to  the  conclusion  " that  leaden  \esscls  employed 
in  transferring  meal  may  be  a  cause  of  serious  lead  poisoning,  and 
that  the  lead  enters  the  system  in  the  form  of  sulpliide.  The  sul- 
phur must  have  been  derived  from  the  fissures  in  the  grmdstones 
which  had  been  obliterated  by  the  use  of  sulphur." 

D.  Fliiger,'^*^  of  Chemnitz,  records  several  cases  of  poisoning 
by  meat,  additional  to  77  pre^■iously  published  cases,  attacked  on 
June  1  and  2,  1885.  These  were  members  of  36  families  who 
had  eaten  for  dinner,  either  on  May  31  or  June  1,  meat  either 
boiled  or  slightly  fried.  The  attacks  began  the  day  following,  and 
were  characterized  by  sudden,  severe  sickness,  general  lassitude 
and  a  sensation  of  cold,  sometimes  a  chill.  These  symptoms  were 
followed  by  heaviness  of  head,  or  headache,  loss  of  appetite,  in- 
creased thirst,  nausea,  vomiting,  colic  and  more  or  less  severe 
diarrhcca,  continuing  for  several  days.  The  patients  were  con- 
fined to  bed,  were  restless  and  slept  but  little.  Some  of  tlic 
younger  patients  manifested  symptoms  of  syncope.  Duration  of 
the  attack  was  from  3  to  5  days,  relief  being  afforded  by  cessation 
of  diarrhoea-,  Avith  profuse  sweating.  Recovery  was  gradual.  On 
]May  2,  1886,  a  great  number  of  persons  in  C'hemnitz  were 
similarly  attacked,  and  also  after  eating  chopped  beef  In  most 
of  the  cases,  the  whole  number  of  which  was  111,  tlie  inc>at  was 
eaten  raw,  and  had  presented  nothing  unusual  as  to  color,  smell 
and  taste,  all  calling  it  healtliy  and  palatable.  Tlie  severity  of  the 
symptoms  was  proportionate  to  the  amount  consumed.  It  also 
appeared  as  if  children  possessed  less  power  of  resistance  than 
adults,  the  only  fiital  case  being  a  child  of  one  year  old,  who  had 
taken  but  a  thimbleful  of  meat.  Tlic  post-mortem  appearances 
were  similar  to  those  of  a  beginning  abdominal  typhus.     The  meat 
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examined  was  of  healthy  appearance,  fresh  odor  and  only  some- 
what pale  because  it  had  been  on  ice.  The  sausage  showed  the 
same  characteristics.  Experiments  by  feeding  dogs,  rabbits  and 
mice  upon  the  meat  had  negative  results.  No  bacteria  were  found, 
and  inoculation  and  feeding  by  micro-organisms  raised  upon  meat 
pepton-gelatin  had  also  no  effect.  In  one  of  the  samples  the 
muscle  nuclei  were  somewhat  increased  in  number,  and  the  inter- 
stitial tissue  showed  numerous  round  cells.  Neither  meat  nor 
sausages  contained  metallic  poisons  or  aniline,  nor  could  ptomaines 
be  demonstrated. 

The  author  inclines  to  the  opinion  that  the  meat  was  obtained 
from  an  animal  killed  outside  of  the  city,  and  which  escaped 
examination  at  the  abattoir. 

Prof  Johns  is  of  the  opinion  that  the  meat,  by  the  process  of 
chopping,  was  put  in  a  condition  favoring  development  of  bacteria 
and  ptomaines;  that  the  high  temperature  of  that  season  aided  in 
producing  the  diseased  changes.  The  thermometer  ranged  from 
May  16  to  May  24  from  18.70°  C.  to  28.9°  C.  An  acceptance  of 
this  theory  would  lead  us  to  suppose  that  cases  like  the  foregoing 
would  be  much  more  frequent  than  they  are,  because  both  factors 
are  of  common  occurrence ;  hence  the  author  suggests  a  third 
factor, — a  pathological  change  of  as  yet  unknown  character  in  the 
living  animal.  Just  as  in  man  during  the  period  of  incubation  of 
infectious  diseases,  the  infectious  agent  surely  leads  to  changes  in 
the  juices,  the  nature  of  which  is  unknown,  we  may  in  an  analo- 
gous manner  assume  such  to  be  the  case  in  animals.  The  animal 
thus  infected  does  not  present  anytJiing  patliological  upon  ex- 
amination, and  its  meat  after  slaughtering  need  not  show  visible 
changes ;  and  yet  the  ingestion  of  such  altered  meat,  especially  in 
the  raw  state,  may  liave  a  poisonous  effect  upon  man.  In  accord- 
ance witli  the  present  methods  of  etiological  investigation,  attention 
should  be  directed  to  the  diarrhcral  discharges  and  vomited  ma- 
terial, to  the  contents  of  the  alimentary  canal,  to  the  examination 
of  Peyer's  glands,  the  mesenteric  glands,  liver,  spleen  and  kidneys. 

Tnfernatlo-nal  ConfroJ. — At  the  Vienna  Congn^ss  of  Hygiene, 
September  26,  1887,  tlie  Congress,  after  discussion  of  tlie  interna- 
tional measures  to  be  taken  against  the  adulteration  of  alimentaiy 
food  and  drink,  finally  decided  to  appoint  a  committee  on  the 
subject  composed  of  MM.  Brouardel  and  Pouchet,  of  Paris,  and 
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Ililgcr,  of  Eriangcn.  The  committee''^  considered :  («)  the  insti- 
tution of  regular  control  of  alimentary  commodities ;  (h)  the  crea- 
tion of  analytical  laboratories,  organized  on  a  uniibrm  basis;  (c) 
the  unification  of  the  methods  and  procedures  of  investigations  of 
the  alimentary  substances ;  (d)  international  legislation  providing 
for  an  inspection  of  alimentary  commodities  and  their  disposal  for 
all  countries,  and  tlie  means  of  execution  of  the  same. 

2.  The  commerce  in  alimentary  commodities  should  be 
governed  by  uniform  laws  for  the  different  countries ;  and 

3.  These  laws  should  be  not  only  of  a  repressive  nature,  but 
also  preventive,  and,  therefore,  the  creation  of  laboratories  for 
analysis  of  alimentary  commodities  is  indispensable. 

HABITATIONS. 

The  subject  of  ventilation  has  been  touched  upon  under  the 
topic  of  air  and  heat.  It  is  therefore  only  necessary  to  refer  to 
those  of  drainage,  and  the  habits  of  the  inmates  of  the  household 
as  affected  by  the  habitation  itself  It  has  generally  been  as- 
sumed that  plumbers,  by  reason  of  the  frequency  with  which  they 
inhale  sewer  air,  have  acquired  a  sort  of  immunity  from  its  poi- 
sonous effect ;  but  a  recent  inquest,  in  Liverpool,*'^  on  the  body  of 
a  plumber,  who  had  been  engaged  the  previous  week  in  repairing 
pipes  connected  with  a  sewer,  through  which  a  considerable  quan- 
tity of  foul  sewer  air  escaped,  tends  to  demonstrate  the  contrary. 
The  man  died  within  forty  hours,  and  the  jnry  returned  a  verdict 
to  the  effect  that  death  was  due  to  the  inhalation  of  sewer  air, 
according  to  the  evidence  of  the  medical  witness  at  the  inquest. 

Analysis  of  Paris  sewer  air  shows  its  composition  to  be  car- 
huretted  hydroj^en,  72.88;  sulphuretted  hydrogen,  G.70  ;  carbonic 
acid  gas,  12.30;  carbonic  oxide,  2.54;  miscellaneous  gases,  5.68 
a  thousand,     INIicro-organisms  were  also  persent. 

Intermittent  Ventilatlo)}. — "A  new  proposal  has  just  been 
brought  forward  for  the  ventilation  of  sewers.  Mr.  R.  S.  Ash  has 
patented  a  system  of  ventilation  l)y  the  force  of  concussions  result- 
ing from  exy)losions  automatically  produced.  In  the  man-hole  of 
a  sewer,  or  in  the  ^entilating-shaft  of  a  coal  mine,  he  places  a 
small  cylinder  where  coal  gas  accumulates  until  it  reaches  a  little 
hole,  and  there  comes  in  contact  with  a  jet  burning  outside.  An 
explosion  results,  the  lid  of  the  cyUnder  is  blown  off,  but  counter- 
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weights  make  it  fall  back  into  its  place,  so  that  all  is  ready  again 
for  the  next  explosion.  The  air  is  blown  out  of  the  man-liole,  and 
a  partial  vacuum  created  and  tilled  by  the  air  rushing  up  from  the 
sewer," '■^  It  is  believed  by  the  Lancet  that  the  continued  shocks 
produced  by  these  comparatively  minute  explosions,  will  aspirate 
the  air  from  branch  pipes  and  small  sewers  more  effectually  than 
by  the  method  of  blowers  or  aspirating  flms. 

UtlUzation  of  Sewage. — Mr.  Kingzett,'^''  of  England,  has 
patented  an  invention  for  the  precipitation  and  utilization  of  sew- 
age. The  invention  consists  in  mixing  powdered  coke  with  clay, 
and  then  adding  the  mixture  to  the  sewage.  It  is  said  that  the 
deposit  can  readily  be  pressed  and  that  this  sewage  cake  has  a 
certain  value  as  a  manure.  It  is  further  said  that  the  cake  can  be 
air  dried  and  used  as  a  fuel,  or  it  may  be  carbonized  by  heat  and 
again  used  as  a  precipitant. 

Mr.  Joseph  Jessop,''^  of  Pembury,  near  Tunbridge,  has  ob- 
tained good  results  with  pressed  sewage  sludge,  from  Crossness. 
Mr.  Jessop  selected  sandy  soil  on  rock,  and  treated  portions  of  it 
with  sewage  cake,  farm-yard  manure,  and  artificial  manures,  respect- 
ively. He  found  that  good  crops  were  obtained  with  the  sludge. 
It  is  believed  that  this  pressed  sew^age  sludge  is  rather  weak  as  a 
manure,  and  cannot,  as  a  rule,  stand  much  cost  of  carriage. 

The  extension  of  the  Berlin  system  is  indicated  by  reports  in 
many  of  the  medical  journals.  This  system  is,  in  brief,  the  pump- 
ing of  the  sewage  into  tanks,  and  the  expelling  from  that  by  com- 
pressed air,  driving  tlie  sewage  into  settling  tanks  at  a  higlier  lexel. 
Then  the  drainage  sewage  from  these  tanks  is  distributed  over  and 
irrigates  land  prepared  for  that  purpose,  by  means,  usually,  of 
irrigating  ditches.  This  system  is  one  of  great  value,  not  only  in 
preventing  the  pollution  of  water  in  tlie  adjacent  streams  and 
rivers,  but  for  ihe  preservation  of  tlie  sewage.  In  Berlin  a  certain 
revenue  is  derived  from  the  rental  of  tliese  irrigation  fields,  although 
the  system  can  scarcely  be  expected  to  be  self-supporting.  Among 
other  places  in  which  this  system  has  lately  been  applied  are  Hen- 
ley, England,  and  Pulhnan,  in  Illinois.  The  system  is  varied  a 
little  at  the  latter  place  by  tlie  adoption  of  the  separate  system, 
that  is  to  say,  the  surface  drainage  is  carried  away  by  one  system 
of  drains,  and  the  house  sewage  by  anotlier.  The  surface  drainage 
is  not  allowed  to  mingle  with  the  sev/age,  nor  does  it  go  on  to  tlie 
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sewage  farm.  Luton,  England,  lias  lately  expended  £20,000  in 
enlarging  the  sewage  farm  at  that  place,  and  it  was  stated  at  a 
meeting  of  the  mimicipal  authorities  in  Luton,  on  October  29th, 
that  the  cost  of  the  working  was  Aery  low,  and  that  the  general 
result  was  in  every  way  satisfactory.  The  wliole  of  the  sewage 
of  Luton,  with  a  population  of  30,000  people,  is  efficiently  disposed 
of  on  20  acres  of  land.*^' 

Disposal  of  Garbage. — One  of  the  problems  of  housc^hold 
sanitation  is  the  disposal  of  garbage,  which  in  some  communities  is 
utilized  by  feeding  to  swine.  In  America  it  is  collected  bv  <;ar- 
bagc  collectors,  acting  under  authority  of  the  city  health  officer, 
but  the  weight  of  public  opinion  at  present  seems  to  be  settled  in 
favor  of  the  disposal  of  the  garbage  by  cremation,  Li  Milwaukee, 
Wisconsin,  a  company  has  made  a  proposal  to  the  city  council  to 
erect  two  cremators  at  an  expense  of  ten  thousand  dollars,  for  this 
purpose.  The  company  claim  that  the  running  expenses  will  not 
exceed  §15.50  a  day.'=° 

The  editor  of  this  section,  in  his  own  household,  has  for  the 
past  few  years  required  his  cook  to  cremate  the  garbage  in  the 
kitchen  range,  thus  entirely  dispensing  with  the  service  of  the 
garbage  collector,  and  while  the  fire  is  still  hot  aller  the  cooking 
of  any  ordinary  meal,  the  garbage  may  easily  be  cremated  without 
expense  or  trouble.  All  solid  debris  of  the  kitchen  may  thus  be 
easily  disposed  of  by  each  householder  for  himself  where  ordinary 
coal  is  used  for  fuel.  Household  hygiene  of  country-houses  seems 
to  be  extremely  unsatisfactory  in  all  countries,  owing  to  the  fact 
that  the  bed-rooms  are  illy  ventilated,  the  floors  are  most  frequently 
damp  and  uneven,  and  well  calculated  to  cause  an  accumulation 
of  filtli,  thus  affording  a  nidus  for  tlie  pro])agation  of  diseased 
germs  ;  and  the  cellars  give  off  various  unhealthy  emanations.  It 
is  satisftictory  to  know  tliat,  under  the  English  laws,  action  for 
damages  against  landlords  for  letting  houses  in  unwholesome  con- 
ditions are  becoming  more  frequent."^ 

DiHinfcction  of  Dii'dlings. — As  to  the  disinfection  of  dwell- 
ings and  their  contents,  Guttmann  and  IMerke,*^^  in  the  German 
Society  for  Hygiene,  reported  that  in  their  experiments  with  a 
solution  of  corrosive  sublimate,  one  per  cent,  in  spray,  tlie  colored 
materials  in  carpets,  hangings,  and  walls  were  not  injured,  and 
that  of  200  carpets  disinfected,  none  were  injiued,     27  days  after 
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the  disinfection  sublimate  was  found  upon  the  walls,  and  it  could 
easily  be  removed  by  using  one  per  cent,  solution  of  sodium  car- 
bonate, which  Ibrmed  an  insoluble  mercuric  oxi-chloride,  which,  in 
its  turn,  was  easily  removed  by  sponging.  Material  saturated  with 
cultures  of  anthrax,  and  placed  among  the  materials  to  be  dis- 
infected, showed  on  examination  a  destruction  of  one-half  the 
germs. 

The  same  observers  also  made  an  investigation  as  to  tlie 
relative  value  of  various  methods  of  disinfecting  inhabited  rooms.' ■* 

The  main  points  kept  in  view  in  the  inquiry  were  that  a  satis- 
factory method  should  destroy  the  vitality  of  the  bacteria,  and  at 
the  same  time  should  not  injure  the  house  nor  furniture,  nor  be 
dangerous  to  the  health  of  the  persons  in  the  house  or  of  the  per- 
son applying  the  solution.  It  should  involve  the  least  possible 
labor  in  its  use,  and  be  as  cheap  as  possible.  The  bacillus  anthrax 
was  taken  as  the  test  organism,  and  was  dried  on  silk  fibres  and 
scattered  through  the  room  on  rugs,  etc.  Disinfection  was 
attempted  by  scrubbing  the  floors,  ceilings,  and  walls  with  disin- 
fecting fluids,  and  by  spraying  the  same  on  the  rugs,  etc.  The 
disinfectants  experimented  with  were  a  five  per  cent,  solution  of 
carbolic  acid,  and  solutions  of  bichloride  of  mercury  of  various 
strengths.  Their  conclusion  is  tliat  a  solution  of  bichloride  of 
mercury,  1  to  1000,  used  as  a  wash  and  a  spray,  is  the  most  cer- 
tain, the  cheapest,  and  in  all  rcspeces  the  best  for  disinfecting 
inhabited  rooms. 

Deaths  from  overcrowding  are  not  very  frequent,  but  some 
cases  have  been  re])orted  during  the  year.  In  AVigan,  England,  a 
coroner's  inquest  found  a  case  of  death  from  this  cause.''^ 

School  Hygiene. — The  literature  of  the  year  has  been  ex- 
tremely full  in  regard  to  the  welfare  of  the  children  in  public 
schools.  The  State  Board  of  Health  of  New  York  in  its  Annual 
Report,  recommends  that  the  following  requirements  be  embodied 
in  tlie  law  as  essential  to  the  sanitary  welfare  of  the  school-children 
of  the  State  of  New  York : — 

"(rr)  Building  should  rest  on  a  good  dry  foundation,  and  be 
constructed  to  insure  the  comfort  of  children  during  inclement 
weather.  (A)  (lass-rooms  should  be  arranged  so  as  to  admit  light 
from  left  side  and  back  of  pupils,  and  the  area  of  windows  should 
be  one-fourth  of  floor-space,     (r)  Not  less  than  250  cubic  feet  of 
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air  space  should  be  allowed  per  pupil,  and  provision  for  changing 
air  should  be  made,  so  as  to  secure  each  pupil  not  less  than  thirty 
cubic  feet  of  fresh  air  per  minute.  {<!)  The  temperature  of  the 
school-rooms  should  in  winter  be  maintained  at  a  range  not  to 
exceed  from  sLxty-eight  to  seventy  degrees  Fahrenheit,  (c)  Closets 
sliould  be  provided  for  each  sex,  entirely  separate  from  eacli  other 
and  having  entirely  separate  means  of  access.  AVhen  situated 
outside  the  building  they  should  be  about  fifty  feet  distant,  and 
should  be  connected  with  it  by  a  coAered  walk.  Privy-vaults 
should  be  utterly  abolished.  Movable  boxes  or  buckets  should  be 
])laced  under  the  seats,  and  earth  or  ashes  provided  as  a  deodorant. 
Buckets  shoidd  be  cleaned  out  at  least  once  a  week.  (/)  In 
addition  to  his  other  legal  powers  over  schools,  the  Superintendent 
of  Public  Instruction  should  \m\e  authority  to  oblige  school 
trustees  to  make  improvements  or  repairs  in  school  buildings  for 
sanitary  purposes,  whenever  the  local  board  of  health  considers 
such  necessary,  and  their  judgment  is  supported  by  that  of  the 
State  Board  of  Health." 

The  Academy  of  Medicine  of  Paris  at  its  sitting,  August  8, 
1887,  adopted  the  following  conclusions: — 

"  The  Academy  of  Medicine  calls  the  attention  of  the  public 
authorities  to  the  necessity  of  modifying,  in  conformity  with  the 
laws  of  hygiene  and  the  necessities  of  the  physical  development  of 
children  and  young  people,  the  present  arrangements  of  our 
scholastic  establishments.  It  thinks  that  the  colleges  and  lycees 
for  boarders  should  be  removed  to  the  country;  that  wide,  open 
spaces  should  be  set  apart  for  games ;  and  that  the  class- 
rooms should  be  improved  as  regards  lighting  and  ventilation." 
Without  dealing  with  the  course  of  study, — which  it  desires  to  see 
simplified, — tlie  Academy  calls  special  attention  to  the  following 
points:  increase  of  the  time  for  sleep  as  regards  young  children; 
for  all  pupils  a  diminution  of  the  time  devoted  to  study  and  classes, 
— that  is  to  say,  to  sedentary  occupations,  and  a  proportional 
increase  of  the  time  for  amusement  and  exercise ;  the  absolute 
necessity  of  submitting  all  the  pupils  to  daily  exercise  in  physical 
training  proportioned  to  their  age, — namely,  walking,  running, 
jumping,  formations,  evolutions,  regulated  and  prescribed  move- 
ments, gymnastics  with  apparatus,  fencing  of  every  kind,  games 
of  strength,  etc."'' 
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EPIDEMIOLOGY. 

Old  Boohs. — Attention  has  lately  been  called  to  the  possibility 
of  the  dissemination  of  infectious  diseases  by  means  of  circulatino; 
libraries.  Dr.  Simson^"  recognized  in  the  house  of  a  patient  suffer- 
ing from  scarlatina,  a  book  wliich  he  recollected  liaving  noticed  in 
the  room  when  on  attendance  on  a  previous  patient  a  few  days 
before,  who  was  also  suffering  from  that  disease.  On  inquiry  ho 
learned  that  in  the  second  case  tlie  symptoms  had  commenced 
within  two  days  from  the  loan  of  the  book,  and  wliile  it  is  ex- 
tremely doubtful  whether  this  case  was  communicated  through  the 
book  named,  it  is  undoubtedly  true  that  tlie  roughened,  soft  paper 
may  be  the  means  of  transmitting  the  disease. 

The  Lancet  believes  that  the  only  possible  safeguards  are  to 
be  found,  first,  in  a  compulsory  notification  of  infectious  diseases 
to  the  librarian,  so  that  he  may  know  whether  any  given  house- 
holder has  had  infectious  disease  in  his  family  during  the  period 
in  which  the  book  was  loaned,  and  the  subjection  of  every  returned 
book  to  a  process  of  fumigation  before  again  being  loaned.  In 
Sebastopol,  llussia,  owing  to  the  extreme  prevalence  of  typhoid 
fever,  the  librarian  of  the  city  library  appealed  earnestly  to  the 
subscribers  to  cease  changing  books  in  case  of  the  fever  appearing 
in  their  respective  families. 

Cholera. — India  being  the  homo  and  source  of  origin  of 
Asiatic  cholera,  and  Calcutta  being  tlic  most  common  place  of 
distribution,  it  merits  special  attention  at  tlie  hands  of  tlie 
epidemiologist.  The  following  account  of  the  sanitary  condition 
of  Calcutta  is  very  instructive: — ^'* 

"Calcutta  is  known  to  be  a  breeding  place  for  cliolera.  The 
shape  of  the  city  is  a  parallelogram,  bounded  on  the  north  and  south 
by  canals,  on  the  west  by  a  river,  low  marshlands  on  the  cast 
called  salt-water  lakes.  The  interior  so  called  "City"  has  its  own 
munif;ipal  administration ;  the  northern,  southern  and  eastern 
suburbs  have  also  their  own.  A  society  was  fornunl  in  18G4  to 
cultivate  tlie  marshlands  in  the  eastern  j)art  of  the  city.  Till 
then  canals  emptied  partly  in  the  Ilooghly  liiver,  partly  in  the 
salt-water  lakes  which  arc  in  connection  with  the  Ganges  delta, 
and  most  fish  in  the  market  of  Calcutta  come  out  of  these  lakes. 
Tlie  city  engineer  proposed  to  the  administration  to  have  the  lakes 
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filled  up  with  sweepings,  waste  and  faecal  matter;  18  acres  have 
been  made  arable  in  20  }ears  at  a  cost  of  one  million  pounds  sterling, 
and  it  will  take  1  ()()()  years  to  fiU  up  all  the  salt  lakes.  Unfor- 
tunately the  faecal  matter  returned  to  its  point  of  outlet,  and  here 
the  fishing-boats  remain  over  night,  whilst  the  market  is  held  in 
the  adjoining  country.  The  fat  of  decayed  horses,  cattle,  dogs, 
and  cats  is  converted  nito  suet  and  mixed  with  nut-oil,  and  used 
for  nourishment  by  many  natives.  14,104  loads  of  offal  w^re  trans- 
ported by  city  railway,  1,499  loads  of  which  were  used  to  fill  up 
marshlands  near  a  thickly  populated  district.  The  mortality  re- 
ports show  103,774  deaths  out  of  a  population  of  251,439,  from 
January,  1873,  to  March  31st,  1886.  There  has  been  a  decrease 
of  cholera  in  the  city,  but  an  increase  in  the  suburbs.  All  bodies 
are  buried  outside  of  the  city.  Formerly  Calcutta  was  severely 
afflicted  with  cholera  in  the  hot  months  and  there  were  but  few 
cases  in  the  cold  season ;  now  the  reverse  is  the  case.  It  is  said 
that  there  is  a  plan  in  view  to  unite  the  suburbs  and  the  city  and 
to  spend  two  millions  more  to  "perfect"  this  curious  system  of 
canalization." 

Cholera  has  lingered  in  certain  districts  of  Italy,  and  in 
Palermo  during  the  year,  and  has  also  prevailed  to  some  extent  in 
(yorea,  Japan,  and  the  Sandwich  Islands.  In  the  western  world 
cholera  has  continued  to  prevail  in  South  America. 

It  will  be  remembered  that  on  Oct.  12,  1886,  cholera  was 
brought  to  the  Rio  de  la  Platte  by  the  Italian  emigrant  vessel 
Perseo.  This  vessel,  while  authorized  to  carry  about  1000  passen- 
gers, actually  carried  2017.  On  the  2()th  of  October  cases  were 
reported  at  different  ports  of  Buenos  Ayres. 

On  November  6th,  12  suspicious  cases  were  reported  at  Ro- 
sario,  a  city  of  50,000  inhabitants,  some  200  miles  up  the  Parana 
river,  and  by  the  end  of  the  month  of  December  nearly  e^•ery  to^Mi 
in  the  Argentine  Republic  had  more  or  less  cases  of  cholera  within 
its  limits.  The  United  States  consul  at  Buenos  Ayres,  in  his  dis- 
patch dated  January  7,  1887,  states  that  "cholera  still  exists  in  this 
city,  but  that  it  makes  but  little  progress  in  assuming  an  epidemic 
form.  The  average  number  of  cases  per  day  since  my  last  dispatch 
(December  6)  has  not  exceeded  22.  The  greatest  number  of 
reported  cases  in  one  day  occurred  on  the  30th  ultimo,  when  the 
number  reached  57,  since  which  time  it  has  steadily  dccHned,  and  on 
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yesterday  the  number  was  only  11  in  the  city,  with  its  population 
of  400,000  souls." 

He  enclosed  a  clippin<:f  from  tlic  Buenos  Ayres  Standard, 
from  which  it  is  learned  that  during  the  months  of  November 
and  December  there  were  871  cases  of  cholera,  and  474  deaths 
from  that  disease.  The  consul  also  states  that  "  the  disease 
has  scarcely  made  its  appearance  except  in  closely  packed  tene- 
ment houses  (conventillos)  of  the  lower  classes  and  in  the  suburbs, 
which  are  without  pipe  and  hydrant  water.  In  the  interior  of  the 
Argentine  Ilepublic,  however,  the  disease  has  assumed  the  propor- 
tions of  an  epidemic.  In  Rosario,  during  the  last  month,  the  daily 
number  of  cases  averaged  GO  to  100,  AAliile  about  70  per  cent,  were 
latal.  In  Mendoza  the  development  of  the  disease  has  been  most 
remarkable,  and  the  population  of  that  city  of  20,000  has  been 
almost  decimated  ;  and  in  tlie  country  districts  the  disease  was 
equally  fatal.  In  Tucuman  tlic  niunber  of  cases  has  on  some  days 
been  as  high  as  500,  of  which  about  one-half  proved  fatal.  Indeed, 
the  panic  at  one  time  was  so  great  that  it  was  not  possible  to  ob- 
tain the  requisite  assistance  to  bury  the  dead.  In  nearly  all  the 
other  interior  cities  the  disease  has  been  very  virulent  and  fatal ; 
but,  not  confining  itself  to  centres  of  population,  it  has  ravaged 
entire  provinces,  and  farmers  (estancierros)  and  camp  men  liave  in 
great  numbers  succumbed  to  it.  I  am  happy  to  say  that  with 
medical  assistance,  disinl'ec^tants,  medicines,  and  a  large  supply  of 
good  nurses,  the  disease  seems  to  liave  greatly  abated  during  tlie 
last  two  weeks,  and  the  hope  is  entertained  that  it  an  ill  soon  liaNo 
run  its  course.'"* 

435  cases,  with  213  deaths  from  cholera  liad  been  reported  in 
Santiago,  Chili,  up  to  February  15tli.  The  disease  raged  with 
terrible  effect  in  Chili  and  departments  of  Aconcagua,  Indies,  and 
Quillota. 

In  India,  cholera  has  prevailed  very  extensively  during  the 
year.  It  spread  northward,  westward,  and  southward.  Several 
epidemics  were  reported  from  Central  India,  and  seventeen  dis- 
tricts of  the  Bombay  Presidency  were  a  isited.  The  disease  also 
prevailed  severely  in  Biu'mah  and  in  Singapore.  It  has  been  re- 
ported from  Kabul. "^ 

Etlohxju  of  Cholera. — Klcin^"  asserts  that  the  importance  of 
the  comma-bacillus  in  the  water  produced   in  cholera  is  in  direct 
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opposition  to  the  known  facts.  lie  points  out  that  it  is  extremely 
rare  to  find  the  mucous-flakes  of  the  cholera  stool  free  from  hacteria, 
in  addition  to  the  comma-bacilli;  and  while  he  admits  that  Koch's 
bacillus  has  luidoubtedly  a  stronger  claim  to  be  considered  the 
positive  germ  of  cholera,  lie  denies  such  power  to  either  of  the 
micro-organisms  named. 

Dr.  Klein  thinks  that  "tlie  well-known  dependence  of  the 
spread  of  cholera  on  seasons  is  irreconcilable  with  the  facts  that 
are  known  concerning  the  comma-bacillus.  The  comma-bacilli 
grow  and  multiply  at  all  temperatures  between  16°  and  40°  C.  I 
have  had  good  cultures  growing  at  16°  C,  and  therefore  the 
months  of  August,  September,  October,  and  November  in  India 
would  be  extremely  favorable.  In  the  south  of  Europe,  March 
and  October,  or  even  February  and  November,  would  be  quito 
favorable,  yet  these  are,  as  a  rule,  the  very  months  when  epidemics 
of  cholera  are  rare,  and  where  they  do  occur,  they  occur  as  a  rule 
between  the  end  of  April  and  October.  The  epidemic  in  Europe 
in  1883,  the  very  epidemic  that  preceded  those  of  Toulon  and 
Marseilles  in  1884,  approached  its  end  by  the  end  of  October." 

The  fact  remains,  however,  that  the  weight  of  opinion  at  this 
day  is  with  Koch. 

Propagation  of  Cliolera. — Dr.  C.  Keith  Aird,''^  of  Berlin, 
after  a  discussion  on  the  distribution  of  the  disease  by  vessels, 
points  out,  that,  while  the  interests  of  science  demand  the  detailed 
report  of  every  case,  those  of  commerce,  of  seaports,  etc.,  lean  to 
suppression  of  existing  cases.  He  gives  a  striking  example  in  the 
case  of  the  steamer  Corunna  or  Dorimda,  where  35  cases  with  10 
deaths  occurred  within  a  few  days,  the  fact  being  simply  passed 
over  in  silence  after  the  first  publication.  The  views  upon  the 
spreading  of  cholera  are  up  to  date  generally  based  on  reports 
from  war  vessels,  and  the  importance  of  obtaining  data  from  mer- 
chant vessels  is  pointed  out.  The  poison  reaches  the  ships  by 
three  routes:  (1)  By  passengers  in  apparent  health,  yet  carrying 
the  germ  of  the  disease;  (2)  in  the  provisions,  and  (3)  in  the 
freight.  In  the  first  case  experience  teaches  that  the  disease  dies 
out  soon  after  leaving  port.  In  the  second  case,  the  drinking 
water  has  been  accused,  and  perhaps  justly  so,  as  the  possibility 
of  existence  of  the  germ  in  drinking  water  can  liardly  be  doubted, 
and  as  the  comma-bacillus  has  repeatedly  been  demonstrated  in 
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Indian  ponds.  lie  therefore  urges  strict  supervision  of  the  drink- 
ing water  supphed  to  ships.  If  the  provisions  are  the  source  of 
infection,  and  cholera  appears  after  the  vessel  has  left  port,  the 
nearest  port  should  be  made  at  once,  in  order  to  take  means  for 
protection.  The  case  is  different  with  freight,  as  e.g.^  Iresli  liides, 
such  as  are  exported  in  quantities  from  the  East  Indies.  It  is  pos- 
sible that  the  sailors  may  not  come  in  contact  with  such  freight. 
Coolies  being  generally  employed  in  the  handling.  Hence  it  may 
be  possible  that  a  vessel,  which  has  not  had  a  single  case  of  cholera 
on  board,  may  carry  the  disease  to  Europe. 

Emigrant  and  transportation  vessels,  being  more  fully  manned 
and  frequently  overcrowded,  afford  a  favorable  sod  for  dissemina- 
tion of  the  disease,  and  to  this  is  added  the  change  of  diet,  to 
which  the  landsman  is  subjected  on  board  ship;  and  furthermore 
the  fact  that  the  preserved  meat  issued  is  frequently  spoiled  and 
unfit  lor  food. 

He  gives  a  letter  of  an  engineer  on  board  ship,  which  bears 
out  the  idea  of  the  causal  connection  between  violent  diarrhoea  and 
spoiled  preserved  and  salted  meat. 

He  insists  upon  the  necessity  of  supplying  all  vessels,  espe- 
cially those  crossing  the  torrid  zones,  with  good  provisions,  includ- 
ing pure  drinking  water.  He  holds  that  if  a  physician  be 
appointed  for  service  upon  a  merchantman,  he  sliould  be  appointed 
by  the  Government,  and  not  by  the  owners  of  the  vessel. 

The  great  point  in  the  author's  opinion  is,  that  the  inhabi- 
tants of  exposed  coast  districts  should  see  to  their  own  protection 
and  thus  to  that  of  the  cities  inland,  by  strict  attention  to  cleanli- 
ness, especially  in  preventing  pollution  of  the  water  in  their  rivers 
and  harbors. 

The  remedy  against  cholera  he  concludes  is  cleanliness  and 
strict  attention  to  diet. 

Prevention  of  Cholera. — As  regards  tlie  prevention  of  cholera 
one  of  the  most  striking  examples  of  the  effect  of  sanitary  precau- 
tions was  observed  at  a  colliery  on  the  island  of  Takasiraa,  Japan, 
where  cholera  last  year  attacked  1500  out  of  4000  laborers,  and 
800  died.  As  this  present  outbreak  was  the  third  time  the  island 
had  been  ravaged  by  cholera,  the  company  took  sanitary  precau- 
tions, wliich  are  reported  by  the  United  States  Consul,  as 
follow  :— '« 
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"  The  port  of  Nagasaki  was  officially  declared  free  from 
Asiatic  cholera  November  6.  The  epidemic  of  the  present  year  in 
Na<jasaki  Ken,  owing  to  the  speedy  and  vigorous  restrictive  meas- 
ures adopted  by  the  Government,  was  not  so  severe  as  last  year. 
In  1885,  from  August  13  to  November  14,  practically  the  limits 
of  the  duration  of  the  disease,  there  were  4435  cases  and  2927 
deaths.  Tliis  year,  from  August  9  to  November  6,  there  were 
2384  cases  and  1551  deaths.  AVhile  the  character  of  the  disease 
was  as  severe  and  the  percentage  of  deaths  about  the  same  as  last 
year,  being  about  G5  per  cent.,  the  number  of  persons  attacked  is  less 
by  over  2000.  At  Takasima  Colliery,  on  the  Island  of  Takasima, 
near  Nagasaki,  the  point  at  which  last  year  the  epidemic  raged 
with  great  severity,  of  the  4000  men  employed  in  the  mines  1500 
were  attacked  and  800  died.  As  this  was  the  third  or  fourth  time 
that  the  island  had  been  ravaged  with  cholera,  the  owners  of  the 
mines,  the  Mitsubishi  C'ompany,  determined  to  try  such  preventive 
means  as  modern  science  could  suggest.  A  complete  sewerage 
system  was  formed.  IIea^•y  pumping  arrangements  were  erected 
on  the  beach,  for  pumping  sea-water  to  the  highest  point  of  the 
island,  whence  by  an  arrangement  of  drains  and  sluices  it  was 
gravitated  back  to  the  sea,  flushing  for  three  or  four  hours  daily 
every  drain  among  the  dwelling-houses.  An  extensive  fresh-water 
condensing  apparatus  was  erected,  turning  out  from  7000  to  8000 
gallons  of  water  per  day.  The  wells  on  the  island  were  closed, 
and  water  from  the  mainland  only  allowed  to  be  imported  for  pur- 
poses of  washing,  etc.  A  strict  system  of  food  quarantine  was 
instituted,  and  all  food  was  supplied  through  the  company.  Three 
digesters,  each  of  800  gallons  capacity,  were  erected,  beef  killed 
under  inspection  being  used  to  make  soup,  about  1000  gallons  per 
day  being  supplied  to  the  miners.  Eeef  ^^  as  also  served  out  in  the 
rations.  All  shell-fish  wc^re  proliibited,  only  deep-water  fish,  after 
inspection,  being  allowed  to  be  landed  or  sold.  No  deleterious 
vegetables  of  any  kind  were  pennitted  to  be  brought  to  the  island, — 
potatoes,  beans,  and  certain  liarmless  native  vegetables  being  the 
only  ones  allowed  for  consumption.  The  success  of  the  system 
adopted  has  been  amply  demonstrated  by  the  fact  that  Takasima 
has  been  the  only  place  in  Nagasaki  Ken  luitouched  by  cholera 
during  this  year's  epidemic.  The  treatment  used  by  l)r.  Naka- 
mura,  the  chief  surgeon  of  the  mines,  was  remarkably  successful. 
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The  proportion  of  deaths  to  cases  in  the  city  of  Xagasaki  was 
about  90  per  cent.  In  Takasima  it  was  only  about  50  per  cent. 
33r.  Nakamura  depended  greatly  on  spirits  of  camphor  and  mor- 
phine in  the  initial  stages  of  the  disease,  (even  to  the  subcutaneous 
injections  in  severe  cases),  and  on  morphine  and  atropine  in  the 
collapsed  stage, — in  this  stage  the  morphine  and  atropine  being 
injected.  lie  reports  an  interesting  case,  which  occurred  this 
year,  on  the  neighboring  island  of  Nakenosima,  in  which  a  cholera 
patient  was  kept  aliAc  and  restored  to  health  who  had  been  ibr 
ibrty-C'ight  hours  without  a  perceptible  pulse.  He  is  emphatic  in 
requiring  abstention  from  liquors  by  the  patient  in  the  fever  stage 
of  the  disease.  While  the  cholera  experience  of  1885  has  not 
been  repeated  in  Nagasaki  and  vicinity  in  1886,  the  epidemic  has 
raged  with  ^•irulence  in  otlier  parts  of  the  Empire  of  Japan.  In 
1885  there  were  altogether  11,927  cases  and  7152  deaths,  the 
proportion  of  mortality  being  about  60  per  cent.  Tliis  year  (1886) 
there  were  151,373  cases  and  101,695  deaths, — a  proportion  of 
about  66  per  cent.  We  may  say  that  the  cholera  in  Japan  during 
the  past  year  has  spread  widely,  has  been  exceptionally  severe,  and 
the  percentage  of  deaths  enormous.  The  mortality  is  appalling 
when  we  consider  that  the  disease  has  been  combated  with  unusual 
activity,  and  with  all  the  resources  of  modern  science." 

DiphtJterla. — Virchow,  as  member  of  a  special  committee  of 
the  Silesian  Society  of  Breeders  of  Fowls,  stated  ''that  the  idtnitity 
of  the  various  diplitheritic  pathological  processes  has  not  even 
been  decided  as  to  man.  Even  pharynx-diphtheria  appears  under 
so  many  different  conditions  that  it  is  by  no  means  certain  that  we 
deal  with  the  same  disease  in  all  cases.  Thus  simple  diphtheria 
may  pass  to  the  larynx,  prod\icing  croup.  There  is  also  some 
diphtheria  in  scarlatina,  smallpox,  malignant  ])ldegmon,  undoubt- 
edly connected  with  these  diseases.  We  find  diphtheria  of  the 
large  intestine  in  dysentery,  as  well  as  in  cliolera,  yet  we  cannot 
assume  the  identity  of  dysentery  and  cholera,  or  the  production  of 
])haryng(^al  diphtheria  by  intestinal  diphth(^ria.  Tlie  relation  of 
diphtlieria  in  animals  to  that  in  man  is  still  more  doubtful.  It 
not  only  occurs  in  birds,  but  in  calves  also  ;  yet  the  proof  has  not 
been  supplied  to  sliow  tlieir  identity  in  every  case.  The  report  of 
the  society  is  characterized  by  an  editorial  writer"  as  unscientific, 
giving  but  one  side  of  the  question.     The  only  fact  being,  that  as 
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yet  we  have  not  been  able  to  produce  by  culture  a  certain  micro- 
organism as  bearer  of  the  disease  under  all  conditions. 

The  contagious  nature  of  the  disease  is  well  known,  but  dur- 
ing an  epidemic  among  men,  fowls  arc  not  specially  endangered, 
nor  is  the  reverse  the  case.  The  same  is  true  of  diphtheria  and 
diphtheritic  dysentery. 

The  only  case  to  be  noted  in  the  society's  report  is  publislicd 
by  Prof  Gerhardt.  During  a  severe  chicken  epidemic,  a  man 
contracted  traumatic  diphtheria  from  the  bite  of  a  diseased  chicken. 
Two-thirds  of  the  workingmen  also  and  three  children  of  one  of 
them  had  pharyngeal  diplithcria.  Wound  infection  has  nothing 
to  do  with  the  question.  But  while  in  the  otlier  cases  the  transfer 
appears  to  have  been  made  in  the  usual  manner,  yet  we  would 
desire  further  proof  in  order  to  justify  far  reaching  sanitary  meas- 
ures. The  investigations  of  the  Imperial  Sanitary  Office  have 
demonstrated  the  possibility  of  the  transfer  of  chicken  diphtheria 
to  other  animals,  but  also  that  there  are  several  differences  between 
it  and  the  contagious  diphtheria  of  man.  In  any  rare  cases  the 
health  of  man  may  be  affected  by  transfer  of  noxious  materials 
from  diphtheritic  birds ;  but  experience  shows  that  epidemic  diph- 
theria can  not  be  traced  to  epidemic  diphtheria  of  birds. 

Dr.  Emmerichs'  work,  showing  identity  of  the  diphtlieria  of 
pigeons  and  of  man,  is  taken  as  a  basis  for  the  demand  for  legal 
measures  referring  to  persons  engaged  in  slaughtering  and  pre- 
paring diphtheritic-croupous  animals,  in  order  to  afford  protection 
against  these  epidemics.  Virchow  holds  that  such  measures  are 
as  yet  not  demanded  and  that  they  woidd  prove  a  great  burden  to 
agriculture.  In  fact,  an  attempt  to  include  chicken  diphtheria  in 
the  law  for  prohibition  of  animal  epidemics,  would  prove  imprac- 
ticable, for  then  every  single  case  of  diphtheritic  disease  of  a 
chicken  or  pigeon  woidd  at  once  be  considered  suspicious. 

Two  things,  leaving  legal  regulations  out  of  the  question,  are 
deemed  possible : — 

1.  Instruction  of  those  interested.  This  would  best  be  attained 
by  a  ])ublication  of  the  facts  in  agricultural  journals. 

2.  The  inspectors  of  meat  could  be  directed  to  forbid  the  sale 
of  slaughtered  diphtheritic  animals, — not  only  birds,  but  cahes  also. 

This  is  possible  under  existing  laws  relating  to  food  substances. 
Yelloio  Fever. — Yellow  fever  has  prevailed  during  the  year 
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on  the  Brazilian  and  Caribbean  sea-coast,  and  various  points  on 
the  Gulf  of  Mexico.  It  was  introduced  into  the  United  States 
from  Havana,  Cuba,  and  effected  a  lodgment  at  Key  West  and 
Tampa,  Florida,  where  it  prevailed  until  the  close  of  the  summer 
season. 

The  investigation  of  the  methods  of  Freire  and  Carmona  for 
the  prevention  of  yellow  fever  by  inoculation  is  now  going  on,  Dr. 
Geo.  ]\r.  Sternberg  of  the  U.  S.  Army  having  been  detailed  for 
that  investigation. 

Scarlet  fever  has  prevailed  extensively  in  England  and  in 
many  parts  of  the  United  States.  Its  origin  in  se\eral  cases  has 
been  traced  to  the  milk  supply.  The  reports  of  the  various  out- 
breaks during  the  year  are  a  oluminous ;  but  no  new  discoveries 
are  reported. 

Ti/jihold  Fever. — At  the  Congress  of  Hygiene,  September, 
1887,  M.  Erouardel*"'  opened  the  discussion  on  the  mode  of  propa- 
gation of  typhoid  fever.  He  referred  to  the  discovery  of  Eberth  in 
1880  of  the  bacillus  of  typhoid  fever  in  the  organs  which  were 
usually  attacked.  Koch,  Gaffky,  Coriul,  and  Babes  have  con- 
firmed the  discovery  of  Eberth.  They  found  the  specific  bacilli  in 
the  organs  of  persons  dying  of  typhoid  fever,  but  they  never  found 
them  in  individuals  who  died  of  other  diseases. 

In  1885  Pfeiffer  found  typhoid-bacilli  in  ficcal  matter,  and 
cultivated  them  by  gelatine  plates  during  an  epidemic  which 
[)r{>vail(Hl  at  Wiesbaden. 

Brouardel  was  sustained  in  his  opinion  that  the  \ehicles  for  the 
transmission  of  typhoid  fever  germs  were,  water,  air,  and  clothing 
in  contact  with  the  sick;  that  tlie  great  source  of  the  transmission 
of  the  disease  was  tlie  pollution  of  druikiiig  water.  The  amount 
of  spac(^  allotted  to  this  section  is  not  sufficient  to  recapitulate  the 
number  of  places  where  epidemics  of  typlioid  le^•er  liave  been  traced 
to  drinking  water  and  milk,  and  the  other  v(;hicles  of  contagion 
mentioned  by  Brouardel. 

Few  diseases  are  more  widespread  in  their  character,  or 
prevail  oxcx  a  greater  portion  of  tlie  surface^  of  the  globe.  Newly 
settled  countries  are  not  exempt,  as,  if  the  present  theory  of 
origin  be  correct,  it  could  not  be  expected  that  the  climatic  con- 
ditions of  any  particular  place  could  act  as  a  preventive  of  the 
transmission  of  the  disease. 
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{See  also  AVater,  and  the  statement  concerning  the  Ohio 
epidemic  under  tlie  topic  of  "  Water.") 

Plague. — A  physician  attached  to  tlie  Russian  Army^^  states 
tliat  ninety  per  cent,  of  the  Russian  troops  on  tlie  Asiatic  frontier 
Iiave  been  afflicted  with  boil-hke  eruptions  on  the  body  witliout 
injury  to  tlie  general  health,  but  still  preventing  active  frontier 
service.  From  four  to  six  months'  residence  seems  to  be  all  that 
is  necessary  for  the  development  of  boils.  The  plague  itself,  he 
declares,  is  produced  by  a  bacillus  existing  in  the  air  of  the  valley, 
and  by  means  of  dust  it  attaches  itself  to  the  clothing,  and  is 
inhaled  by  the  soldier.  Micrococci  of  plague  originate  in  water. 
One  drop  is  estimated  to  contain  a  million  of  them.  The  Imperial 
deputy  observed  and  examined  300  cases  of  the  plague,  and  states 
that  the  application  of  parasiticide  remedies  are  absolutely  neces- 
sary to  keep  the  troops  on  the  frontier  of  Asia  capable  for 
service. 

Measles. — Dr.  Geschwind's  work  shows  measles  to  be  con- 
tagious before  eruption. 

Epidemics  in  France. — A  valuable  treatise  has  been  written 
by  Dr.  Coffee  on  the  epidemic  of  cholera  in  the  Department  of 
Finistcre.  No  proof  of  transmission  by  air,  but  by  means  of  Avatcr. 
Clothing  should  be  burned  or  washed  in  boiling  water.  A  woman 
picked  up  in  her  apron  straw  from  the  mattress  of  a  cholera 
patient,  and  earned  it  into  a  stable.  On  the  following  day  she 
showed  symptoms  of  cholera  and  was  a  corpse  twenty-four  hoiu-s 
later.  The  poor  and  alcoholic  are  most  often  attacked  ;  the  rich 
most  seldom. 

Th(?  epidemic  character  of  diphtheria  is  rapid,  the  vital  faculty 
of  its  contagious  matter  being  wonderful.  Dr.  DaroUe  treated  a 
fifteen  months'  old  diphtheria  patient  lying  in  a  cradle  wherein  two 
childnni  had  died  of  croup  two  years  ago.  Darolle  observed  that 
diphtheria  was  carried  in  blankets  which  peddlers  had  exhibited 
for  sale  in  afflicted  houses.  Isolation  is  strictly  to  be  observed, 
schools  closed,  and  authorities  to  be  informed. 

Lastly,  Dujardin-E(^aumetz  reports  interesting  cases  of  the 
epidemic  appearance  of  inflammation  of  lungs,  jaundice,  miliary 
fever  carried  by  mid  wives.  Dr.  (iibert,  of  Havre,  thinks  that 
every  midwife  should  legally  be  prevented  from  exercising  her 
profession  for  six  weeks  after   the  death  of  a  miliary  fever  or 
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peritonitis  patient,  as  is  the  case  in  England.  INIidwives  in  thickly 
populated  districts  shoidd  he  provided  with  antiseptic  fluids. 

Dr.  JMauricet  descrihes  a  sort  of  St.  Vitus'  epidemic  in  a  school 
conducted  hy  a  religious  order,  which  is  an  addition  to  the  chapter 
on  physical  contagion. 

As  a  matter  of  interest,  the  editor  of  this  section  appends 
tahles  showing  relative  prevalence  hy  months  of  cholera  and 
yellow  fever  in  1887.  Tlie  t<ihle  was  compiled  from  such  reports 
as  were  on  file  in  the  Marine  Hospital  Bureau.  They,  however,  do 
not  cover  all  the  cases  of  the  disease  during  the  year. 

Yellow  fever  was  present  in  the  following  named  places 
during  the  year  ending  December  31,  1887: — 
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Cape  Cliarles  Quaran- 
tine*     

Cienfuegos 

Cucutaf 

Delaware  Breakwater 
Quarantine     .... 

Egniont  Key     .... 

Guayaquil      

Havana 

Key  West           .... 

Kingston  (Jamaica)    . 

Many  Lakes  (Fla.)     . 
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New  York  Quarantine* 

Palatka 
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•  No  cases  taken  to  hospital. 


t  No  report  of  deaths. 
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Cholera  was  present  in  the  following  named  places  during  the 
year  ending  December,  1887: — 
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847    752   219    351    138     67     37     355   423 1 016     31     .    .  '3830 


*  Not  stated. 
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THE  DISPOSAL  OF  THE  DEAD. 

By  JOHN  G.  LEE,  M.D., 

PHILADELPHIA. 


EMBALMING    AND    THE    PRESERVATION    OF    PATHOLOGICAL    SUBJECTS. 

"  If  we  cannot  save  our  patients,  we  can  at  least  preserve  our 
subjects,"  is  the  theme  of  a  memoir  recently  presented  by  Laskow- 
ski^  to  the  Academy  of  Medical  Sciences  of  Geneva,  and  crowned 
by  that  body.  For,  despite  the  recent  advances  of  modern  science, 
man,  dubious  of  the  immortality  of  his  imperisliable  soul,  seeks,  in 
defiance  of  the  laws  of  nature  and  the  fiat,  "  dust  unto  dust,  and 
ashes  to  ashes,"  to  render  imperishable  his  tenement  of  earthly 
clay.  Thus  it  is  that,  apart  from  the  useful  preservation  of  ana- 
tomical specimens,  the  practice  of  embalming  still  meets  with 
occasional  supporters  in  all  civilized  countries.  Fortunately,  but 
little  practical  result  follows,  for,  according  to  Easse,  Dr.  Latour 
emphatically  remarks,  that  il"  the  human  race  had  for  the  last  three 
thousaiKl  years  practiced  embalming,  there  would  not  be  to-day  a 
portion  of  tiiC  earth's  surface  unoccupied  by  mummies.  Though 
the  regulacioi:s  of  the  Georgia  State  Board  of  Health,  regarding 
caclavera  for  disrsection,  provide  that  after  a  body  has  been  re- 
ceived by  any  m?d:cal  college,  it  must  be  embalmed  and  kept 
untouched  by  the  knife  lor  a  period  of  sixty  days,  during  ^^  hich 
time  it  may  be  reclaimed  by  any  relative  or  friend  and  interred, 
embalming  cannot  be  coiisidcred  of  frequent  occurrence  in  the 
United  States  since  the  civil  war. 

Originating  with  the  Egyptians,  who  crudely  eviscerated  the 
subject,  stuticd  it  with  aromatics,  and  bandaged  it  witli  clothes 
saturated  with  aromatic;  gums  and  oils,  tlie  body — tlianks  to  the 
drjness  of  the  climate  of  the  Nile  basin — was  thus  preserved  long 
enough  for  desiccation  to  take  place,  when  putrefaction  became 
impossible.  Later,  during  mediaeval  iimci?,  it  was  resorted  to  on 
principles  diftering  but  slightly  from  those  of  the  Egyptians.  It 
was  not  until  1835,  that  Dr.  Franchina,  of  Naples,  and,  at  almost 
i"-v-  (257) 
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the  same  time,  Lauth,  of  Strasbourg,  conceived  the  idea  of  forcing 
preservative  fluids  into  the  blood-vessels,  since  which  time  nearly 
every  drug  supposed  to  possess  antiseptic  properties  has  been  tried 
in  turn. 

Formerly  (and  probably  even  now-a-days),  in  order  to  perform 
an  embalmment  skillfully  and  with  entire  success,  an  experienced 
surgeon  was  required.  In  this  country,  nearly  e\'ery  funeral 
director  operates  as  an  embalmer,  at  times  very  successfully. 
Relying  upon  previous  personal  experience,  most  of  them  have  their 
own  special  injecting  fluids,  which  they  use  in  preference  to  all 
others.  Such  fluids  are  innumerable.  The  famous  Gannal,  of 
Paris,  used  arterial  injections  of  a  saturated  solution  of  neutral 
sulphate  of  alum,  liaskowski  announces,  as  the  ideal  pre:  i  native 
injection,  a  solution  first  devised  by  himself  in  18G4,  cons  '  :ng  of 
glycerine,  second  grade,  100  parts;  carbolic  acid,  5  parts.  From 
4:  to  6  litres  of  this  solution  usually  suftice,  and  cost  eigli  io  ten 
francs.  A  somewhat  cheaper  fluid,  which  answers  very  v/cll,  is 
glycerine  ambree,  100  parts;  alcohol  (or  water),  20  parts;  carbolic 
acid,  5  parts ;  crystallized  l)oric  acid.  5  parts.  Cadavers  injected  in 
this  way  do  not  decompose  for  several  months.  For  the  most 
perfect  form  of  embalmment,  this  fluid  consists  of  7  litres  of  pure 
glycerine ;  250  grammes  of  carbolic  acid ;  500  grammes  of  cliloride 
of  zinc;  1  kilogramme  of  absolute  alcohol;  and  250  grainmes  of 
corrosive  sublimate.  These  ingredients  must  be  carefully  mixed 
together  with  such  essences  and  tinctures  as  may  be  desired  to 
produce  an  agreeable  odor  and  color ;  in  order  to  avoid  rupturing 
the  blood-vessels,  the  injection  must  be  skillfully  performed.  The 
brain,  Laskowski"  suggests,  may  be  preserved,  after  cleaning,  by  a 
fluid  consisting  of  20  parts  of  alcohol,  and  3  of  boric  acid,  to  100 
parts  of  water.  While  soaking  in  this  solution,  the  meninges  are 
removed,  and  after  five  or  six  days  the  brain  is  ]nit  into  a  saturated 
alcoholic  chloride  of  zinc  solution,  and,  after  a  short  treatment, 
into  the  already  mentioned  mixture  of  carbolic  acid,  alcohol,  and 
glycerine,  after  which  it  can  be  preserxcd  and  hardened  in  the 
open  atmos])here. 

For  the  preservation  of  tli(*  human  corpse  for  scientific  or 
legal  purposes.  Wicker sheim,^'  of  the  Berlin  Anatomical  and  IMedi- 
cal  Museum,  prefers  a  fluid  as  follows:  Caustic  potash,  60  parts; 
arsenious  acid,  10  parts;  dissolve  by  heat  in  500  parts  of  water, 
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then  add  enough  water  to  make  3000  parts,  in  which  dissolve 
ahim,  loo  parts;  salt,  25  parts;  saltpetre,  12  parts.  After  cooling, 
filter.  To  10  htres  of  this  neutral,  colorless  fluid,  add  -i  litres  of 
glycerine,  and  1  litre  of  methyhc  alcohol.  The  body  is  to  be  in- 
jected A\ith  the  fluid,  and  immersed  in  it  for  a  few  days,  then 
rubbed  and  dried;  the  subject  is  to  be  enveloped  in  a  sheet 
soaked  with  the  preservative,  and  placed  m  an  air-tight  receptacle. 

L)r.  Tilton/  United  States  Army,  differs  with  Wickersheim, 
and  advises  the  following  formula:  Solution  of  chloride  of  zinc 
(U.  S.  Pli.),  1  gallon;  solution  of  cliloride  of  sodium  (.^vj.  to  Oj.).  6 
pints;  solution  of  bichloride  of  mercury  (5J.  to  Oj.),  4  pints;  alcohol 
4  pints;  carbolic  acid  (pure),  ^  pint;  carbolic  acid  dissolved  in 
glycerme,  l\  pints.  All  these  ingredients  should  make  a  clear 
solution  of  3  gallons.  For  preserving  human  l)odies.  2|  fluidounces 
lor  each  pound  is  a  safe  estimate.  If  an  artery  is  used,  the  injec- 
tion should  be  toward  the  capillaries,  and  if  a  vein,  toward  the  heart. 

Bouchard  and  Bearnis,'^  of  Bordeaux,  indicate  the  following 
as  the  pr<:^servative  injection  in  usage  at  their  Anatomical  Insti- 
tute: Hydrated  borate  of  soda,  10  parts;  glycerine  (sp.  gr.,  30° 
Baume).  7  parts.  Reduce  the  soda  to  a  Aery  fine  powder,  put  it 
in  a  basin,  and  pour  in  the  glycerine  little  by  little  to  make  a 
complete  mixture,  which  must  be  warmed  up  to  80°  Centigrade. 
Then  put  in  a  sufficient  quantity  of  alcohol  to  make  this  mixture 
fluid.  The  injection  is  practiced  in  the  carotid  or  femoral  arte- 
ries. In  subjects  having  already  undergone  a  post-mortem,  the 
four  extremities  should  be  injected.  This  liquid  is  said  by  its 
inventors  to  render  dissecting  wounds  harmless. 

Imada,''  of  Japan,  has  also  obtained  good  results  with  the 
following  fluid  in  injecting  cadavera:  ]^>.  Starch,  5^^-'  water, 
f.^xx.  ]Mix  thorouglily  and  add  the  following,  prepared  as 
directed:  AYlieat  flour,  ^iij.;  vermilion,  5ij.  to  giij.  Mix  these 
articles  in  a  dry  state,  triturate  together,  and  add  water,  fohj. 
After  injecting  this  mass  the  following  should  be  injected  in  order 
to  prevent  decomposition:  Carbolic  acid,  5iij ;  glycerine,  f^iss; 
water,  f^iij. 

Grawitz,^  of  the  Berlin  Pathological  Museimi.  s])eaks  enthu- 
siastically of  the  following  pickling  liquid,  A\'hich  he  has  been 
using  for  the  past  two  years:  Common  salt.  150  grannnes;  sugar, 
40  grammes ;  saltpetre,  20  grammes,  dissolved  in  1  litre  of  water, 
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and  the  solution  acidulated  by  the  addition  of  three  per  cent,  of 
boric  or  tartaric  acid.  The  patliological  specimen  is  placed  in 
this  fluid,  and  water  is  added  until  the  object  sinks  in  it;  the 
vessels  should  be  filled  brimful,  so  that  when  the  cover  is  placed 
on,  no  layer  of  air  should  be  between  the  cover  and  the  liquid. 
The  pickle  is  usually  ready  in  from  four  to  eight  weeks. 

Besides  the  foregoing  and  many  other  already  well-known 
methods  of  conserving  the  liuman  cadaver  and  pathological  speci- 
men, it  is  said  that  a  well-known  physician  and  chemist  of  Padua, 
G.  B.  Massedaglia,*^  now  dead  some  forty  years,  discovered  a 
process  for  petrifying  animal  bodies,  which  he  kept  a  secret,  and 
which  as  yet  his  heirs  have  not  seen  fit  to  reveal. 

Kergovatz"  proposes  to  replace  ordinary  inliumation,  crema- 
tion, and  embalming,  by  galvanoplasty ;  whicli  lie  clainis  has  given 
him  the  most  satisfactory  results.  The  subject,  co\'ered  with  a  layer 
of  plumbago,  is  immersed  in  a  batli  of  metallic  solution  of  either 
copper,  zinc,  silver,  or  gold  (according  to  tlie  wealth  and  station 
of  the  deceased),  and  containing  a  piece  of  the  metal  to  be 
used.  To  this  is  attached  the  positive  pole  of  a  strong  battery. 
The  negative  pole  is  applied  to  the  body,  and  at  once  a  fine  film 
of  metal  l)egins  to  cover  the  latter  entirely  and  evenly.  Tins  may 
be  continued  until  the  coating  attains  any  degree  of  thickness. 
This  curious  and  remarkable  discovery  needs  for  the  present  no 
comment  as  to  its  merits  or  demerits.  Experienced  anatomists 
and  pathologists  will  easily  see  the  latter. 

In  the  absence,  in  most  countries,  of  any  regulations  as  to 
the  epoch  at  which  deceased  persons  must  be  interred,  a  time  often 
deferred  until  decomposition  has  set  in,  it  is  interesting  to  know 
that  a  proper  method  lor  the  deodorization  of  tlie  dead  is  to  fill 
the  coffin  with  sawdust  saturated  with  chloride  of  zinc,^" — a  cheap 
and  (efficient  remedy. 

INHUMATIOX,  BURIAL    REFORM,  CREMATION. 

While  in  ])rebistoric  times  ])riinitiM'  man  may  have  disposed 
of  tlie  dead  l)0(ly  by  casting  it  into  tlie  sea,  or  by  abandoning  it 
on  the  surface  of  the  ground  to  the  iiiry  of  the  elcMnents  and  the 
ravages  of  wild  beasts,  there  is  abundant  e\  idence  to  show  that  as 
the  population  of  this  planet  increased  in  numbers  and  civilization, 
and  as  superstition — the  precursor  of  all  forms  of  religion — gradu- 
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ally  developed  in  the  minds  of  our  primaeval  ancestors,  it  soon 
bccamt^  customary,  partly  out  of  regard  for  the  necessities  of  the 
Hving,  and  partly  out  of  respect  for  the  dead,  to  provide  proper 
and  appropriate  resting  places  for  the  remains  of-  those  who  had 
passed  over  to  the  great  majority.  Naturally,  the  mode  of  their 
disposal  at  first  varied  greatly,  according  to  the  customs  of  each 
tribe  or  nation  and  the  climate  and  topography  of  the  country 
occupied  by  them,  together  with  the  means  of  the  deceased,  and 
the  wishes  of  their  friends  and  relatives.  The  rocky  soil  of  Attica, 
for  instance,  bare  of  trees,  necessitated  the  burial  in  grave  cham- 
bers of  the  majority  of  the  inhabitants,  while,  on  the  contrary, 
in  a  wooded  country,  cremation  would  be  thought  preferable.  In 
early  times  the  Attic  burial  rites  were  of  the  simplest.  The  grave 
was  dug  by  the  nearest  relatives  and  the  corpse  buried  in  it ; 
whereupon  the  mound  was  sown  with  corn,  by  means  of  which 
the  decaying  body  was  supposed  to  be  pacified.  Indeed,  even 
without  entering  into  a  lengthy  disquisition  on  the  burial  customs 
of  the  ancients,  it  is  impossible  not  to  notice  the  superstitious  awe 
and  reverence  which  seem  still  the  inevitable  accompaniment  of 
death,  save  in  some  of  the  most  savage  tribes  whose  anthropo- 
phagous customs  announce  a  most  determined  spirit  of  utilitarian- 
ism. To  watch  over  the  rights  of  the  dead,  and  to  do  him  honor, 
so  that  his  spirit  might  not  wander  restlessh  on  the  banks  of 
Acheron,  excluded  from  the  Elysian  fields — this  was  the  beautiful 
Greek  custom  sanctified  by  the  precepts  of  religion;  an  honor- 
able burial  being,  according  to  Plato,  the  most  beautiful  conclusion 
of  a  hfe  prolonged  to  old  age  and  surrounded  b}  wealth,  health, 
and  the  esteem  of  ukmi." 

Afler  the  very  earliest  periods  the  burial-places  seem  to  have 
been  in  the  houses  of  the  deceased  themselves;  this  immediate 
contact  with  tlic  (l(^ad.  however,  being  considered  iniclean,  burial- 
grounds  were  prcpanul  outsidi^  tlie  city  walls  both  at  Athens  and 
Sikyon.  Sparta  and  'I  arcnitum  had  burial-grounds  in  the  city  in 
order  (as  the  laAv  of  liVcurgus  lias  it)  to  steel  the  mind  of  the 
youths  against  the  f(>ar  of  death.  But  cnMuation  was  usually 
adopted  afler  a  battle  (>v  pestilence,  wheneAcr  a  large  accumula- 
tion of  ])odi(^s  gave  rise  to  dangerous  emanations,  and  it  was  also 
used  to  facilitate  the  return  home  of  the  remains  of  the  persons 
who  had  died  in  foreign  countries.     The  burial  customs  of  the 
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Komans  did  not  differ  markedly  from  those  observed  in  Greece. 
First,  we  have  inhumation,  followed  by  incineration,  introduced 
it  is  said  by  the  dictator  Sulla,  who  feared  that  his  body  would 
be  defiled  by  the  people.  And  so  on,  were  we  to  investigate  fully 
all  the  literature  of  the  subject  as  recorded  in  the  able  works  of 
Easse,^^  Wickes,^'^  and  Erichsen,^^  we  would  find  that,  influenced 
thereto  by  imitation  of  their  neighbors,  or  driAen  tliereto  by  the 
increase  of  population,  most  nations,  though  they  at  first  inluimed 
their  dead,  ultimately  practiced  cremation.  Even  in  Home  and 
Byzantium,  the  centres  of  all  civilization  during  the  period  of  the 
decadence,  it  was  performed  by  nearly  all  classes,  the  Christians 
included,  until  when  hunted  down  by  the  myrmidons  of  the  Caesars 
and  obliged  to  seek  refuge  in  the  caves  in  the  country  and  tlie  cata- 
combs of  the  imperial  city,  they  were  forced  to  desist  I'rom  a,  cere- 
mony which,  by  drawing  attention  to  their  retreats,  would  have 
insured  them  captivity  and  martyrdom.  But  when,  at  last,  that 
master  politician  of  his  day,  the  Emperor  Constantino,  in  order  to 
secure  the  supremacy  of  the  empire,  officially  recognized  and 
tolerated  tlie  sects, — thus  unchaining  against  his  incapable  succes- 
sors a  force  which  he  himself  was  barely  able  to  control, — they 
emerged  from  the  darkness  of  their  holes  in  the  ground,  and  as 
they  gradually  accjuired  strength,  they  increased  their  hatred  of 
what  was,  by  recollection  of  past  persecutions.  ]?oth  leaders  and 
followers  breathed  anathema  and  vengeance  against  the  ])ractices 
and  customs  of  their  Pagan  masters,  until  tlie  collapse  of  the 
Western  Empire  and  the  darkness  of  mediaeval  ages  hid  irom 
view  the  miserable  quarrels  of  both  oppressors  and  oppressed. 

The  modern  ideas  of  incineration  but  prove  that  liistory 
moves  in  parallel  lines,  repeating  itself  over  and  o^er  again  in  its 
grander  feature,  differing  only  from  its  pre\ious  performances  in 
mise  en  scene  and  the  individualized  personality  of  the  actors. 
"  It  is  in  strict  conformity,"  says  Frazer,^'  in  liis  excellent  paper, 
"with  what  we  observe  of  the  cyclical  movement  of  ideas  among 
men,  that,  in  the  nineteenth  century,  and  after  a  lapse  of  two 
thousand  years  since  the  nations  representing  civilization  indulged 
the  practice,  the  advisability  of  cremation  or  burning  the  bodies 
of  the  dead  should  be  earnestly  discussed,  and  tliat  its  advocates 
should  find  in  it  a  subject  of  great  importance  to  tlu?  sanitary 
condition  of  all  communitic^s  of  persons."    Notwithstanding  Easse's 
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assertion  that  the  scheme  has  met  with  some  enemies,  and  that 
injudicious  promoters  of  the  system  have  not  proved  the  least  of 
them,  there  can  he  httle  doubt  to  the  watchiul  observer  that  the 
p\d)hc  mind  is  undergoing  a  gradual  change  in  favor  of  incinera- 
tion. The  horrors  of  decomposition  in  the  earth  are  becoming 
better  known  by  the  ])ublic  at  large,  while  the  physician  knows 
but  too  well  what  horrible  sights  the  smiling  green  mound  or  the 
costly  monument  hides  from  the  eye, — putrefaction  in  all  its  forms, 
mummification,  the  formation  of  adipocere,  while  animal  life  teems 
and  thrives  in  every  form  on  the  decomposing  corpse.  Meguin^^ 
has  recently  established  the  fact  that  the  worms  of  the  grave  are 
not  really  worms,  but  the  larvae  of  insects,  Dlptercc^  Coleopterce^  Lepi- 
dopterce,  Arachnides,  deposited  in  the  cadaver,  according  to  cir- 
cumstances, either  a  few  minutes  or  even  two  or  three  years  after 
death,  each  species  selecting  its  own  particular  form  of  decomposi- 
tion. The  evils  of  inhumation,  intra-mural  and  extra-mural,  have 
been  experienced  for  many  years,  to  the  cost  of  many  valuable 
lives,  and  commented  upon  by  able  writers,  until  at  last,  public 
opinion  having  crystallized  upon  the  subject,  the  leading  scientists 
of  the  day  have  come  forward  to  demonstrate  that  in  this  period 
of  bitter  struggle  for  the  survival  of  the  fittest,  it  is  the  duty  of 
the  dead  to  make  room  for  the  living.  Thus  with  Italy  as  its 
pioneer,  with  many  countries  both  of  the  old  and  new  world  fol- 
lowing her  lead,  cremation  has  been  making  rapid  progress  since 
1874  ;  though  prior  to  that  time  isolated  instances  of  incineration 
had  occurred.  Crematories  have  been  erected  in  many  of  the 
principal  cities  of  Europ(>  and  the  United  States,  while  societies 
have  been  formed  to  disseminate  knowledge  upon  the  subject  and 
encourage  its  practice,  and  in  those  countries  where  such  action 
was  necessary,  legislative  consent  to  this  method  of  disposing  of 
human  remains  has  been,  or  is  about  to  be,  obtained.  jNIany  have 
even  added  to  the  beneficial  effects  of  their  teachings  by  the  force 
of  their  example,  and  by  having  their  remains  cremated  have 
shown  their  preference  for  the  purifying  disintegration  accom- 
plished by  fire,  to  the  slow  and  unspeakably  foul  process  of  corrup- 
tion in  the  earth.  Foremost  of  all  in  the  ranks  of  these  advanced 
thinkers  was  the  late  Professor  S.  D.  Gross,  M.D.,  LL.D.,  whose 
cremation  took  place  some  years  ago  in  the  Le  Moyne  furnace, 
and  attracted  marked  attention.     Concerning  this  distinguished 
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man's  views  on  incineration,  the  following  anecdote,  probably  but 
little  known,  may  possibly  prove  of  interest.  Among  the  many 
persons  present  when  Dr.  Frazer  read  his  instructi%'e  paper  before 
the  Social  Science  Association  in  tliis  city,  in  1874,  was  Professor 
Gross,  who,  rising  at  the  termination  of  the  paper,  said  he  would 
Hke  to  ask  the  lecturer  a  question.  Upon  being  accorded  the 
floor,  Professor  Gross  stated  that  he  desired  to  know  whether  the 
cadaver  could  not  be  destroyed  by  burying  in  quick  hme  ?  From 
the  lecturer  he  received  the  reply :  "  That  while  such  a  process 
would  undoubtedly  dc^stroy  the  soft  ])arts,  you  "would  run  the  risk, 
should  the  body  be  brought  to  light  in  after  ages,  of  having  some 
one  play  with  your  skull."  Possibly  such  a  reply  may  have  con- 
firmed Dr.  Gross's  opinion  as  to  what  should  be  done  wdth  his 
body  after  his  death. 

Rapidly,  however,  as  incineration  has  been  received  by  the 
more  intelligent  of  the  people  at  large,  it  must  not  be  thought 
that  such  progress  was  made  without  a  fight.  ]Many  difficulties 
have  been  raised  against  its  adoption;  legal,  medico-legal,  rehgious, 
and  sentimental  objections  have  been  raised  against  the  practice. 
The  laity,  the  bar,  the  clergy,  and  some  physicians,  who  should 
have  known  better,  have  in  turn  had  their  fling  at  it.  The  limited 
space  at  our  command  w-ill  not  permit  us  to  reply  to  the  purely 
sentimental  obstacles  which  have  been  brouglit  forward.  They 
will  probably  receive  their  quietus  at  the  International  Congress 
on  Cremation,  which  will  meet  at  Milan,  in  April,  1888,  for  the 
purpose  of  discussing  it  in  its  many-sided  aspects.  Of  far  more 
importance  for  immediate  consideration  are  the  impediments  wdiich 
governments  are  apt  to  put  in  the  way,  its  cost,  and  the  best 
method  of  performing  it.  For  instance,  the  Danish  authorities 
have  forbidden  cremation  on  tlie  strength  of  an  old  (H'clesiastical 
law,  passed  in  1685,  according  to  which  burial  is  prescribed  as  the 
only  way  to  dis])ose  of  the  dead.  As  a  crematory  has  already  been 
erected  in  Co})enhagen,  the  owners  feel  that  they  have  a  just  cause 
of  complaint  that  they  were  not  earlier  infornKnl  of  the  existence 
of  this  law.'"  In  Prazil,  on  the  contrary,  an  imperial  decree  has 
recently  promulgated  making  cremation  compulsory  in  all  cases 
of  death  from  yellow  fever.  The  State  will  provide  the  crema- 
tory furnaces,  and  will  pay  all  the  expenses  attendant  upon  this 
mode  of  disposal  of  the  dead.'^ 
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The  cost  of  the  operation  is  an  equally  important  factor;  it 
has  been  found  to  reach  as  high  as  =£10  in  England.  JiC  Moyne 
thinks  that  thc^  average  expense  of  the  cremation  plan  would  not 
exceed  $20.00.  It  is,  however,  probable  that  in  many  cases  the 
cost  would  excet^d  that  amount,  but  e^■en  then  the  expenses  would 
be  far  below  those  of  eartli  burial  in  large  cities,  with  all  its  ghasth' 
pomp  and  mummery.  Naturally  iiuich  would  depend  upon  the 
system  employed  to  obtain  the  necessary  heat.  These  systems 
are  quite  numerous  at  present.  Sir  Henry  Thompson  has  sug- 
gested the  Siemens  furnace  as  the  vehicle  of  volatilization,  for  the 
reasons  that  inferior  fuel  may  be  employed  to  attain  a  high  tem- 
perature ;  that  the  object  to  be  heated  is  not  brought  in  contact 
with  anything  but  the  mflamed  gases;  that  the  attainable  tem- 
perature is  higher,  and  that  the  gaseous  products  of  the  body  can 
be  tlioroughly  decomposed  and  burned  before  their  escape  from  the 
chimney.  Frazer  thinks  that  if  the  practice  were  to  become  gen- 
eral, reverberatory  funeral  altars  would  be  erected  in  convenient 
places  for  the  people,  whenever  the  death-rate  would  justify  the 
outlay;  for  if  the  poor  are  to  enjoy  the  pri\ilege  of  participating, 
the  furnaces  must  be  so  hberally  patronized  that  the  fires  may  be 
kept  constantly  burning.  He  further  adds  that  one  economical 
plan  of  procuring  heat  would  be  to  associate  a  cremation  furnace 
with  the  large  iron  furnaces,  and  use  their  waste  heat,  Bru- 
netti,  Gorini,  Venini,  and  Bourry,  have  each  introduced  their 
own  apparatus  and  worked  them  with  success.  The  reports  of 
the  coming  Congress  at  Milan,  upon  these^  different  systems  will 
therefore  be  awaited  with  inqjatience.  A  movement  has  also  been 
set  on  foot  in  Italy  toward  erecting  in  one  of  the  principal  towns  an 
electrical  crematorium.  In  this  edifice  the  corpses  will  be  instantly 
consumed  by  means  of  an  intense  heat  caused  by  electricity.'* 
Tlie  destruction  of  dissecting-room  ofial  is  also  receiving  due 
attention ;  the  usual  way  of  getting  rid  of  it  by  burial,  storage, 
cremation,  by  alkalies,  by  mincing  it  and  tlu'owing  it  into  the 
sewers,  by  giA'ing  it  to  buzzards,  and  by  boxing  it  u])  and  sending 
it  away,  proving  expensive  and  troublesome.  II.  C.  Boenning,^^ 
of  this  city,  thinks  he  has  found  the  solution  of  this  unpleasant 
problem  by  the  use  of  tlie  Gregory  furnace.  He  finds  the  cost 
of  fuel  so  small,  with  an  entire  absence  of  foul  gas,  and  a  mini- 
mum residue  of  ash,  that  he  recommends  such  a  furnace  as  an 
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indispensable  accession  to  every  school  of  anatomy.  A  large 
crematory  has  also  been  erected  in  the  cemetery  of  Pere  La 
Chaise,  in  Paris,  and  will  shortly  be  opened.  Our  friend,  Dr. 
Broiiardel,  estimates  that  the  furnaces  will  be  able  to  consume 
4500  bodies  annually,  wliich  is  said  to  be  about  the  average 
number  of  corpses  leaving  the  hospitals  in  Paris  during  the  year."' 

Thus  far  we  have  simply  dealt  with  the  important  questions 
of  inhumation  and  incineration,  but  between  the  two  there  lies  a 
via  media,  suscitated  by  the  friends  of  the  former  and  the  oppo- 
nents of  the  latter,  and  in  charge  of  an  association  with  its  head- 
quarters in  England,  whose  profession  of  faith  is  as  follows: 
"  1.  The  exercise  of  economy  and  simplicity  in  everything  apper- 
taining to  the  funeral.  2.  Tlie  use  of  plain  hearses  or  ^vhe(4ed 
biers.  3.  The  disuse  of  crape,  scarves,  feathers,  velvet  trappings, 
and  the  like.  4.  The  avoiding  of  excessive  floral  decoration.  5. 
The  discouraging,  on  the  occasion  of  the  funeral,  as  far  as  possi- 
ble, of  all  eating  and  drinking  beyond  that  of  e very-day  life.  6. 
The  meeting  in  the  churchyard  or  cemetery  instead  of  at  the 
house  of  mourning.  7.  The  dispelling  of  the  idea  that  all  the 
club-money  must  b(^  s])ent  on  the  funeral.  8.  The  early  inter- 
ment of  the  body  in  soil  sufficient  and  suitab'le  for  its  ultimate 
elements.  9.  Tlie  use  of  such  materials  for  tbe  coffin  as  will 
rapidly  decay  after  burial ;  tliis  method  being  in  accordance  with 
the  laws  of  nature,  and  avoiding  sanitary  evils,  while  the  practice 
of  burying  in  almost  imperishable  coffins  is  fraught  with  danger 
to  public  health.  10.  The  substitution  of  burial  plots,  surrounded 
by  coping,  for  family  vaults.  1 1 .  Tlie  encouragement,  on  sanitary 
grounds,  of  the  removal,  in  crowded  districts,  of  the  body  to  a 
mortuary,  instead  ol'  retaining  it  in  the  rooms  occupied  by  tlie 
living.  12.  The  impressing  upon  workhouse  officials  the  claims 
of  the  poorest  to  proper  and  reverent  burial."-^ 

The  sumptuary  restrictions  recc^nmended  are  deserving  of 
the  highest  ])raise,  and  if  the  people  could  only  be  encouraged  to 
carry  them  out,  or  forced  to  do  so,  the  health  of  communities 
might  be  materially  benefited.  Suitable  niortuaric^s  would  prove  a 
great  bcMiefit  to  the  poorer  classes,  and  should  be  erected  in  this 
country  by  the  proper  authorities,  as  is  done  in  so  many  European 
countries.  Perishable  coffins  are  an  excellent  suggestion,  as  is 
also  that  of  burial  in  plain  earth.     But,  to  our  mind,  it  is  too  late 
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now  to  <:^o  back  to  the  "  earth  to  earth "  burial,  except  m  rural 
districts  Avliere  overcrowding  do(^s  not  occur.  Burial  in  tlie  soil 
witliin  and  near  our  large  cities  pollutes  the  eartli,  the  air,  and  the 
water;  the  earth  has  no  time  to  destroy  the  germs  ol'  contagious 
diseases,  and  the  air  and  water  are,  when  infected,  active  agents  in 
their  propagation.  In  this  city  three  cemeteries  containing  80,000 
grav(^s  are  so  situated  as  to  l)e  liable  to  drain  into  the  Schuylkill, 
the  drinking  water  of  1, ()()(), 000  people.  The  diarrhoea  prevalent 
here  during  the  Centennial  Exhibition  is  said,  by  many  eminent 
sanitarians,  to  have  been  caused  by  burial-ground  water  drunk  by 
strangers  iniaccustomed  to  it.  Prescott,  of  Michigan,  says:  "The 
pTuilying  power  of  ground,  like  that  of  the  air  above  it,  is  limited 
and  easily  overcharged.  If  ground  air  be  loaded  with  more 
putrescent  \apor  than  it  can  oxidize,  then  poison  is  carried 
tlirough  tlie  porous  earth."  As  to  the  idea  that  if  cremation 
became  general  tlie  museums  of  anthropology  and  of  natural 
history  would  become  bankrupt,  it  scarcely  merits  consideration. 
The  chemical  objection :  Would  not  universal  cremation  rob  nature 
of  its  supply  of  ammonia "?  can  be  answered  in  the  words  of 
Hteckel:  "Natural  scitnice  teaches  that  not  one  particle  of  matter 
has  ever  come  into  existence  nor  one  passed  away.  While  a 
natural  body  seems  to  disappear  by  burning,  evaporating,  decay- 
ing, or  chemical  combination,  the  coming  into  existence  of  a 
natural  body,  a  crystal,  a  fungus,  an  infusorium,  depends  upon  the 
different  particles  of  mok^cular  aggregations  which  existed  before 
in  a  certain  form  or  combination,  assuming  a  new  form  or  combi- 
nation, in  consequence  of  changed  conditions  of  existence.  But 
no\cY  has  a  particle  of  matter  ^•anished,  or  e^en  an  atom  been 
added  to  the  already  existing  mass."  And  the  time  is  not  lar 
distant  when  cremation,  resorted  to  voluntarily  by  communities  in 
antiquity,  still  obligatory  in  times  of  pestilence  and  war,  will  again 
be  resorted  to  as  the  result  of  scientific  foretliought  and  sanitary 
teaching.  During  this  c6ntury,  tlie  end  of  which  is  rapidly  ap- 
proacliing,  we  have  done  much  to  improve  the  sum  total  of  civili- 
zation at  the  expense  of  linman  life.  It  is  now  time  the  dead 
should  make  room  for  the  li\  ing. 
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ANATOxAlY  OF  THE  BRAIN. 

By  E.  C.  SPITZKA,  M.D., 


NEW    YORK. 


.  Progress  iii  brain  anatomy  has  mainly  followed  the  lines 
traced  by  the  immortal  Gudden.  Tlie  cerebro-spinal  iibre 
labyrinth  is  becoming  unraveled,  strand  by  strand.  We  appear  to 
be  on  the  eve  of  understanding  not  alone  the  topographical  location 
of  the  various  higher,  lower  and  intermediate  n(n*ve  centres,  and 
of  the  tracts  which  bind  them  in  co-ordinate  union,  and  directly 
or  indirectly  with  the  periphery,  but  also  their  precise  physiological 
role.  Most  of  this  knowledge  has  been  obtained  by  the  atrophy 
method,  supplemented  by  a  careful  study  of  agenesies  in  the  cases 
of  monstrosities,  and  of  secondary  degenerations,  ensuing  from  focal 
organic  diseases  of  the  adult  brain.  The  well-established  paths 
of  voluntary  motor  control  of  the  extremities,  of  the  muscular 
sense,  and  of  visual  projection  have  been  confirmed  by  a  host  of 
observations.  The  discovery  of  the  road  traveled  by  auditory  im- 
pressions, the  connections  of  the  olivary  nuclei,  the  minute  relations 
of  the  posterior  roots  and  derived  tracts,  as  well  as  the  oculo- 
motor system,  arc  in  the  main  the  results  of  researches  completed  in 
1887.  In  addition  to  the  remarkable  results  obtained  in  the 
anatomy  of  the  nerve  tracts,  as  found  in  man,  comparative  anato- 
mists have  furnislied  im])ortant  corroborative  data  derived  from  a 
study  of  the  same,  or  analogous  tracts,  in  lower  animals.  Some 
of  these  results  relate  to  the  central  apparatus  of  special  sense. 
The  illustrations  adduced  in  several  such  instances  prove  to  be 
remarkable  confirmations  of  the  atrophy  method.  Most  fruitful  in 
this  field  have  been  the  discoveries  made  in  the  cetacean  l)rain. 
The  remarkabl(>  mammalia  which  lead  pelagic  lives,  ha\ing  lost 
their  hind  limbs  and  the  free  digital  motion  of  the  fore  limbs,  are 
found  to  have  the  pyramid  tracts  and  columns  of  GoU  absent.  So 
far  they  illustrate  and  sustain  the  deduction  of  the  Gudden  school, 
by  a  sort  of  natural  atrophy  method ;   but  to  make  up  for  this 
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atrophy,  they  exhibit  an  enormous  overgrowth  of  those  tracts  and 
gangUa  which  are  devoted  to  the  reception  and  transmission  of 
impressions  from  the  labyrinth  of  the  ear.  There  is  thus  estabhshed 
a  natural  hypertrophy  experiment,  as  it  were,  which  furnishes 
})ositive  confirmation  in  every  detail  of  the  results  of  artificial 
atrophy  obtained  by  Onufrowicz  and  Baginsky.  But  not  alone  in 
physiological  cerebral  anatomy  have  important  facts  been  developed ; 
discoveries  have  been  made  in  the  morphological  field  of  brain 
anatomy,  which  more  than  realize  the  wildest  dreams  of  phylogeny. 
\Mio  would  have  dreamed  that  tlie  obscure  appendix  known  as 
tiie  pineal  gland,  in  which  Descartes  sought  the  scat  of  tlie  soul, 
would  turn  out  to  he  tlie  primiti^'e  eye  of  the  Cyclopean  ancestor 
of  the  vertebrata]  Yet  this  has  been  pro^'en,  and  its  ventral 
analogue,  the  pituitaiy  body,  may  yet  be  shown  to  be  what  is  as  yet 
only  surmised  equally  an  ancestral  relic,  but  of  a  primitive 
pharyngeal  gland  possessed  by  the  same  remote  ancestor. 

A.  von  Kolliker^  has  confirmed  and  extended  the  observations 
of  DeGraaf,  Spencer,  Wiedersheim  and  Babl.-Ruckhardt  relative 
to  the  real  nature  of  the  so-called  pineal  gland.  There  is  found 
in  the  skulls  of  extinct  reptiles,  such  as  the  ichthyosaurus  and 
Nothosaurus  and  amphibians  such  as  the  labyrinthodon,  a  foramen 
in  the  parietal  region  of  the  skull,  connecting  its  exterior  with  the 
brain  cavity.  This  has  been  identified  in  some  recent  reptiles; 
and  what  is  known  as  the  fi'ontal  gland — a  structim^  lying  under 
the  skin,  and  over  this  foramen — has  been  found  to  be  connected 
with  the  pineal  gland  through  tliis  foramen.  In  its  embryological 
development  the  latter  is  an  extrusion  analogous  to  the  primitive 
ocular  vesicles.  The  body  found  under  the  skin  of  the  head  in 
the  iguana  and  other  reptiles  wovdd  therefore  be  comparable  to 
the  eye, — the  pineal  body  to  the  stalk  of  that  eye.  This  eye,  how- 
ever, singularly  enough  is  not  of  the  ty]3e  foiuid  in  the  ^ertebrata, 
but  of  the  mollusca.  It  has  lost  its  function,  and  the  pineal  gland, 
so-called,  persists  in  the  human  brain — as  the  coccyx  does  at  the 
end  of  the  vertebral  column  and  the  appendix  vermifbrmis  in  the 
intestinal  tract — not  to  carry  out  any  function,  hut  as  an  effete  relic 
of  an  earlier  develo])mental  period. 

A  minute  study  of  the  pituitary  body  has  been  made  by 
Lothringer.-  He  finds  that  in  men  the  direction  of  its  pedicle  in 
this  body  is  cephalo-ventral,  and  that  the  same  direction  is  followed 
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by  the  canal  contained  in  it ;  wliereas  in  the  mammaha  examined 
both  the  tubercineroum  as  well  as  the  pituitary  body  are  caudo- 
ventrad.  lie  discriminates  between  the  true  cayity  of  the  pituitary 
body  and  that  of  the  infundibulum.  He  gives  an  accurate  descrip- 
tion of  its  shape  and  proportions.  It  seems  that  there  is  no 
])r()p()rtion  between  the  size  of  this  body  and  that  of  the  entire 
brain.  The  ox  has  the  largest;  next  comes  the  horse  ;  among  the 
carnivora  the  lion  leads ;  next  comes  the  bear  and  the  domestic 
carniyora.  He  agrees  with  Peremeschko  in  finding  it  composed 
of  a  cerebral  and  epithelial  division.  Each  has  its  proper  cavity. 
The  epithelial  or  glandular  portion  contains  the  so-called  cavity 
of  the  hypophysis ;  while  the  cerebral  portion  contains  the 
infundibulum.  Embryologically,  the  former  is  derived  from  the  oral 
fossette,  the  latter  from  the  primitive  ventricle.  The  cerebral  divi- 
sion is  in^'aginated  into  the  epithehal,  so  that  the  cavity  of  the 
latter  on  section  appears  like  the  body  of  the  letter  "  H,"  and  is 
more  or  less  branched.  He  finds  that  the  color  of  the  pituitary 
body  is  not  attributable,  as  Luschka  thought,  to  the  injection  of 
nutritive  blood-vessels,  but  to  a  special  pigment.  The  intimate 
dove-tailing  of  the  tubes  which  make  up  the  epitheUal  portion 
^vith  large  blood-vessels  from  the  pia  indicates  to  Luschka 
that  it  is  not  an  effete  body,  but  one  that  still  has  a  ph}'siological 
role  as  yet  unknown.  The  cells  designated  by  him  as  "chromo- 
pile  "  have  the  reaction  of  the  active  cells  of  the  stomach,  of  colored 
blood  disks,  and  of  certain  nerve  cells,  namely :  they  reduce 
perosmic  acid,  and  deeply  imbibe  both  cosin  and  ha^matoxylin. 

Very  little  of  a  novel  character  has  been  described  in  the  sur- 
face anatomy  of  the  brain  aside  from  the  two  appendicular  bodies 
just  referred  to.  Gierke^  has  contributed  a  minute  description  of 
the  fourth  ventricle,  correcting  many  of  its  errors.  He  finds  that 
the  calamus  scriptorius  is  divisible  into  two  portions,  whose 
boundary  is  the  prolongation  of  the  obex;  the  mesal  portion  is  a 
direct  prolongation  of  the  central  gelatinous  gray  matter ;  the  lat- 
eral part  is  the  true  ala  cinerea.  Immediately  laterad  of  the  ala 
cinerea,  the  pia  is  very  strongly  rootcnl,  and  in  the  angle  between 
this  region  and  the  ala,  there  is  a  triangular  depression,  which  lie 
calls  the  three-cornered  fossa.  It  is  to  be  regarded  as  a  collecting 
lymph  reservoir.  The  pia,  after  bridging  over  this  newly  described 
space,  covers  the  surtace  of  the  ala   cinerea,  but   in   so  doing 
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becomes  so  extremely  attenuated  as  to  be  scarcely  recognizable. 
The  ala  (in  the  sheep  at  least)  is  therefore  not  covered  by  endymal 
epithelia,  which  latter  extends  mesad  of  the  ponticulus.  He  fur- 
ther corrects  some  erroneous  notions  as  to  the  relationship  between 
the  ala  cinerea  and  the  nidus  of  the  pneumogastric  nerve,  which 
are  in  reality  not  continuous.  There  is  always  a  boundary  formed 
by  large  blood-vessels.  A  powerful  connective  tissue  extends 
between  the  nidus  and  the  peculiar  lialf-ner\ous,  half-lymphatic 
structure  represented  by  the  ala  cinerea  proper.  Tlie  nerve  cells 
found  in  this  organ  are  quite  different  from  those  of  the  vagus  nest, 
and  resemble  those  of  the  tuber  cinereum  of  Rolando.  His  figures 
are  in  some  respects  so  ambiguous  that  the  reviewer  is  not  certain 
that  he  may  not  have  confounded  the  hypoglossal  and  vagal  nidi. 
As  regards  the  fundamental  elements  of  ner\  e  tissue,  the  most 
important  contribution  of  the  year  is  that  by  Forel.*  Tliis,  the 
ablest  of  Gudden's  pupils,  has  submitted  the  method  of  Golgi  to 
careful  tests  at  the  laboratory  of  the  Burgholzli  Asylum,  and  in 
every  important  particular  confirms  him.  His  cliief  conclusions 
are : — 

(1)  The  ramification  of  tlie  ))roto plasm  processes  end  blindly, 
and  never  anastomose. 

(2)  Every  ganglionic  element  is,  stri(;tly  speaking,  unipolar. 
(8)  The  fibrillar  process  whicli  constitutes  the  neural  pole  is 

not  unbranched ;  on  the  contrary  it  always  ramifies.  Its  ramifica- 
tions are  distinguishable  from  those  of  the  protoplasmic  processes 
by  their  smooth  and  even  caUbre  and  great  thinness. 

Forel  also  confirms  the  startling  but  ])liysiologically  suggestive 
and  plausiole  assertion  of  (iolgi  that  there  are  two  categories  of 
ganghonic  elements,  one  of  which  gives  off  what  remains  of  its 
axis  cylinder  process  after  the  described  ramification  to  Ibrm  tlie 
core  of  a  medullated  nerve  fibre,  whilc^  the  otlier  gives  oft'  no  such 
fibre,  but  loses  its  substance  in  the  fibrillar  felt  work  of  the  gray 
•>;ubstance.  The  large  pyramidal  elements  of  the  cortex  the  Purkin- 
jean,  cells  of  the  cerebellum,  those  of  the  anterior  horn  of  tlie 
spinal  gray,  as  well  as  of  the  cell  nests  of  the  motor  cranial  nerv(\s 
are  examples  of  the  first  category.  The  second  category  is  repre- 
sented as  a  rule  by  smaller  elements.  Many  nerve  fibres  do  not 
directly  connect  with  ganglionic  bodies.  Golgi  has  seen  such  enter 
the  gray  from  the  white  substance,  and  di\ide  up  in  the  fibrillar 
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net-work,  tlius  rontril)utin<^  to  tlio  latter.  This  observation  has 
been  confirmed  by  B.  Hollar'  in  loner  animals.  These  discoveries 
in  the  minnte  relation  of  nerve  elements,  fibrils  and  fibres  have 
an  iinpoitaiit  bearing  on  the  physiological  theory  of  cerebration. 
Hitherto  it  has  been  assumed  that  the  nerve  cells  constituted 
stations  as  it  were  in  the  ner\'e  fibre  transit,  and,  theoretically,  it 
was  supposed  that  every  such  element  was  connected  with  two 
nerve  fibres, — one  connecting  it  with  the  periphery,  the  other  with 
the  higher  or  associated  centres.  In  place  of  this  view,  now  seen 
to  be  erroneous,  Forel  ofters  the  following  simple  and  plausible 
fundamental  plan  of  the  central  nervous  system:  Inasmuch  as 
every  sensory  nerve  fibre  originates  in  a  properly  epithelial  element, 
which  is  to  be  regarded  as  the  essential  ganghonic  centre  for  that 
fibre,  we  will  expect  to  find  its  ramified  fibre  di\dsion  in  the  nerve 
centres,  inverting  the  relations  of  the  motor  nerve,  whose  centre  is 
in  the  nerve  centres,  and  whose  ramification  is  in  the  periphery. 
The  fundamentiil  criterion  between  motor  and  sensory  cells  would, 
therefore,  have  to  be  sought  for,  not  in  tljeir  greater  or  lesser 
size,  but  in  their  composition.  The  ganglionic  element  of  a 
sensory  nerve  is  peripheral,  and  of  a  motor,  central.  On  one  point 
he  difters  from  Golgi.  The  latter  regarded  all  cells  of  his  "  second 
category"  as  sensory;  those  of  the  first,  as  motor.  Forel,  however, 
cites  the  experiments  of  Ganser,  who  by  di^-iding  the  optic  ner^e 
induces  atrophy  of  the  retinal  nerve  elements.  Now,  structurally, 
these  belong  to  Golgi's  "  first  category,"  showing  that  even  such 
nen^e  elements  may  be  sensory,  (jolgi  and  Forel  agree  in  regard- 
ing the  fine  branching  of  the  fibrils  to  have,  in  part  at  least,  a 
nutritive  object.  If  the  first  facial  nerve  trunk  be  toni  out  at  the 
stylo-mastoid  foramen,  a  total  atrophy  of  the  facial  cell-n(\st  results. 
If  the  nerve  trunk  be  merely  cut  across  at  that  point,  there  is  a 
simple  shrinkage  in  the  size  of  the  nerve  root,  and  a  lesser  atrophy 
of  the  cell-nest.  Yorol  happily  compares  this  to  the  case  of  certain 
lower  organisms.  If  the  finger  of  a  newt  or  the  tail  of  a  lizard 
be  cut  oft",  it  may  grow  again,  but  if  a  greater  mutilation  occur,  the 
animal  itself  perishes.  The  nerve  cell  is  comparable  to  such  a  low 
organism ;  if  its  nutritive  arms  the  processes,  be  divided  near  their 
peripheral  termination,  they  could  be  reproduced,  allieit  in  reduced 
bulk;  if  they  be  destroyed  near  the  cell  body,  the  entire  cell  dies. 
Almost  simultaneously,  two  discoveries  in  the  minute  structiu'e 
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of  the  gaii*>lionic  element  have  been  made,  which  entirely  dispose 
ol  the  old  vi(^\v  tliat  it  is  equivalent  to  a  simple  cell.  Adam- 
kiewicz''  has  succeeded  in  injecting  spaces  in  ner\e  cells  in  such  a 
wa}  as  to  prove  their  intimate  connection  with  the  natural  vascular 
channels ;  while  Fritsch"  found  in  the  enormous  cells  developed  on 
tlie  dorsal  aspect  of  th(^  oblongata  in  Lophius  Piscatorius  (the  angle 
|fisli)  a  regular  system  of  blood-vessels  ramifying  in  their  protoplasm. 

The  minute  organization  of  the  posterior  horns  of  gray  matter 
in  the  cord  has  been  the  subject  of  several  essays.  Hans  Mrchow*^ 
finds  that  the  caput  gelatinosiun  is  full  of  nervous  elements. 
These  resemble  the  smaller  bodies  of  the  cerebellar  molecular  layer 
and  of  its  granular  layer.  They  possess  large  nuclei  which 
resemble  those  of  a  typical  ganglionic  cell  and  serve  to  distinguish 
them  from  glia  cells.  Their  protoplasm  is  relatively  sparse. 
Golgi^  describes  the  gelatinous  substance  minutely,  and  finds  that 
the  portion  situated  in  the  posterior  horn  owes  its  peculiarity  of 
texture  to  the  following  facts :  it  contains  no  medullated  nerve 
fibres ;  the  meshes  of  its  glia  are  narrower.  There  is  very  little 
intermediate  substance;  while  delicate  ner^'e  fibres  and  smaU 
nerve  cells  fill  u])  the  meshes;  inasmuch  as  all  these  elementi 
absorb  dyes  deeply,  the  intense  staining  of  the  caput  gelatinosum 
is  accounted  for.  So  closely  crowded  are  the  nerve  elements  thai 
th(!  earli(n-  supposition  of  a  fusion  of  embryonic  elements  s(Tms  to 
be  borne  out ;  but  careful  observation  shows  that  where  these  cells 
are  so  crowded  that  their  nuclei  look  as  if  embedded  in  a  luiiform 
blastema,  the  cell  outline  can  always  be  made  out.  (aolgi  l*uith(M 
describes  a  column  of  su])porting  substance  hith(n"to  unnoticed, 
which  extends  Irom  the  peripher}  of  the  cord  to  the  posterior  liorn. 
Previous  authors,  if  they  have  observed,  have  classified  it  with  gray 
substance ;  but  as  tlie  gray  color  and  staining  are  due  to  glia  cells, 
a  id  the  only  ner\()us  elements  in  it  are  nerve  fibres,  it  is  to  be 
regarded  as  belonging  to  the  conducting  substances.  In  addition, 
since  it  is  full  of  large  lymph  gaps,  it  serves  as  a  lympli  einunctovy 
for  the  juicy  substantia  gelatinosa. 

While  nothing  new  is  to  be  recorded  in  the  anatomy  of  the 
(•('U-nests  in  tlie  anterior  horn  of  the  spinal  gray,  valuable  and 
suggestive  data  Inixv.  been  obtained  in  our  minute  knowledge  of 
the  cell-nests  ol'  tin?  cranial  nerves.  AVe  proceed  to  summarize 
the  present  state  of  our  knowledge  regarding   the  ner\es   moving 
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tlio  oycbnll,  largely  obtained  during  the  past  year :  The  centres 
from  wliich  the  nerves  distributed  to  the  muscles  of  the  eyeballs 
take  tlieir  origin  are  situated  in  symmetrical  cell  groups  of  the 
gray  matter,  lining  the  posterior  part  of  the  third  ^•entricle,  the 
aqueduct  and  tlic  floor  of  the  fourth  ventricle.  The  interior,  and 
largest  of  these  cell-nests  is  that  from  which  the  third  pair  pro- 
ceeds. Taken  as  a  whole,  it  is  located  in  the  ventral  part  of  the 
"central  tubular  gray,"  and  comprises  a  number  of  subdivisions, 
the  special  relation  of  certain  of  wliich  to  special  muscles  is 
accurateh'  known.  The  nest  governing  the  pupillary  motions  is 
probably  the  most  anterior.^*^  That  governing  accommodative 
reaction  probably  lies  on  either  side  of  the  raphe  in  a  group  of 
numerous  small  elements,  immediately  behind  the  centre  of  the 
iris  sphincter.  The  other  groups  are  divided  into  two  main 
masses,  one  mesad  and  caudad,  which  is  the  centre  for  the  opposite 
rectus-nitern^is.  The  other  which  is  laterad  is  the  centre  for  the 
rectus-ruperior,  rectus-inferior,  levator  palpebrae  and  obliquus- 
inferior.  The  nerve  fibres  proceeding  from  these  cell-nests  con- 
verge toward  tlie  base  of  the  brain  just  as  the  wisps  of  a  broom 
are  gathered  together  at  the  stem.  The  individual  radicles  main- 
tain the  relations  which  their  nests  of  origin  exhibit.  Thus,. the 
most  interior  supply  the  pupillary  accommodative  muscles.  The 
posterior  fibres  supply  the  outer  muscles,  and  among  these  it  is 
the  most  posterior  and  internal  which  represent  the  rectus-internus 
and  these  are  derived  from  the  nucleus  of  the  opposite  side.  In 
this  course  the  pupillary  and  accommodative  fibres  do  not  enter 
the  pedmicle,  except  near  their  exit ;  whereas  the  other  fibres  of 
the  third  pair  actually  traverse  the  peduncle  ;  this  explains  how  a 
lesion  of  the  peduncle  may  produce  paralysis  of  the  eyeball  move- 
ment, and  leave  the  mo\'ements  of  the  iris  and  \cus  intact.  Indi- 
vidually any  one  of  these  cell-nests  (and  tliis  ap})lies  to  the  nuclei 
of  the  fourth  and  sixth  nerve  cells)  can  mediate  only  a  partial 
movement  of  one  eyeball, — motions  of  a  kind  wliich  never  occur  in 
lir-altli.  Tlicv  are  boinid  in  liinctional  union  so  tirnily  tliat  unless  the 
combination  be  destroyed  by  disease,  no  otlun-  movements  can  occur 
than  those  so  usefully  associated  that  both  eyes  are  fixed  on  the  same 
object,  and  able  to  follow  that  object  whether  it  or  the  observer  move. 
To  effect  this  union,  numerous  associating  fibres  exist,  some 
of  which  demonstrated  b}  the  AN'eigert  stain  run  into  the  nucleus 
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proper;  while  others  constitute  a  compact  huiidlc,  the  posterior 
longitudinal  fasciculus  of  the  tegmentum.  This  hundle  runs 
from  the  neighborhood  of  the  nidus  of  the  third  pair  and  dips 
ventrad  of  the  nidi  of  the  fourtli  and  sixth  nerves.  It  had  been 
supposed  in  order  to  account  I'or  the  harmonious  action  of  the 
external  rectus  of  one  eye  and  th(^  internal  of  the  other  in  lateral 
motion  that  this  bundle  through  a  decussation  which  Duval  and 
Laborde  claimed  to  have  discovered,  united  the  centre  of  one  third 
pair  with  the  centre  of  the  opposite  sixth  pair;  but  the  discovery 
of  von  Gudden  that  the  centre  lor  the  internal  rectus  is  on  the 
opposite  side  of  the  emerging  nerve  root,  supplying  it,  does  away 
with  the  necessity  for  such  an  (explanation,  and  J.  Nussbaum,'^ 
who  has  specially  examined  into  the  matter,  tails  to  confirm  the 
observation  ol"  Duval  and  Laborde. 

It  has  long  been  noted  by  clinicians  that  in  classical  hemi- 
plegia, those  muscles  innervated  by  the  louer  rami  of  the  facial 
nerve  are  paralyzed  with  the  extremities  ol'  the  atfected  side  of  the 
body;  whereas  the  orbicularis  palpebrarum  and  frontaUs  escape. 
Different  theories  had  been  suggested  by  Broadbent,  Legendre  and 
Berger  to  account  for  this  imnumity,  but  they  are  dissipated  by 
the  discovery  of  a  remarkable  fact  in  nuclear  anatomy  by  Mendel.^^ 
His  attention  was  directed  to  the  subject  by  the  observation  that 
in  cases  of  bulbar  paralysis  with  total  atrophy  of  the  cell-nests  of 
the  facial  nerve  the  ocular  brandies  of  that  ncn^ve  are  not  paralyzed. 
Slightly  modifying  (iudden's  atroi)hy  method,  lie  destroyed  in 
rabbits  and  guinea  pigs  eight  to  ten  days  after  birth,  both  the 
upper  and  lower  eyelids,  as  well  as  the  frontal  muscle  on  one  side. 
After  from  five  to  ten  months  the  animals  were  killed.  All  the 
muscles  hmervated  by  the  third,  sixth  and  seventh  pairs  were 
found  normal,  being  found  in  the  nidus  ol'  the  facial  nerve,  it  was 
found  in  that  of  the  ocular  motor,  and  Hinit(Ml  to  the  side  of  tlie 
mutilation.  Of  the  microscojnc  transverse  sections  of  the  biain  axes 
of  these  animals  the  85  cephalic  ones,  inchiding  the  ocuhir  motor 
nidi  showed  no  asymmetry,  the  caudal  sections  sliowed  differences 
as  indicated  in  the  number  of  cells  stated  in  the  subjoined  table: 

MUTILATED  SIDE.  SOUND   SIDE. 

No.  OF  Section.     No.  op  Cells.  No.  of  Cells. 

36th                           4  22 

46th                         16  42 

57tb                          8  25 
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^Loro  caiidad  the  Icl't  nidus  was  entirely  absent,  the  right, 
still  containing  a  tew  cells.  Mendel  believes  that  these  palpebro- 
irontal  tibres  pass  from  the  ociilo-motor  nidus  to  the  root  of  the 
seventh  pair  as  a  component  part  of  the  posterior  longitudinal 
lasciculus  of  the  t(^gmentuni.  Although  unable  to  demonstrate  this 
tact  with  certainty,  tlie  reviewer  is  able  to  confirm  the  existence  of 
a  fasciculus  which  has  the  required  course.  There  is  a  physio- 
logical reason  lor  this  close  connection  of  the  cell-nest  related  to 
the  eye  muscles  and  the  cell-nest  of  the  palpebral  and  superciliary 
muscles,  lor  these  are  under  the  same  reflex  dominion  of  the  retina 
as  is  the  pupil.  INIendel's  discovery  also  harmonizes  with  the  fact 
as  obtained  by  Hitzig  with  regard  to  the  cerebral  cortex  of  the 
dog.  Here  the  centre  for  the  eye  muscles  and  for  the  ocular 
di^•ision  of  the  facial  is  a  common  one,  and  is  distinct  from  the  centre 
of  the  lower  facial. 

A  minute  topographical  description  of  the  nidus  of  the  ac- 
cessory nerve  is  contributed  by  Dees.'"  Briefly  these  facts  are  as 
Ibllow :  At  the  level  of  the  first  cervical  nerve  roots  the  radicles 
of  the  accessory  nerve  can  be  clearly  traced  from  the  gray  sub- 
stance to  the  periphery  of  the  cord.  They  run  in  a  single  com- 
pact bundle,  composed  of  large  fibres  parallel  and  near  to  the 
contour  of  the  posterior  horn,  and  before  reaching  the  periphery  of 
the  cord  break  up  into  a  sort  of  delta.  The  cell  group  from  which 
these  rootlets  arise  appears  to  lie  in  the  middle  of  the  anterior  horn. 
To  solve  all  doubts  on  this  head,  Gudden,  undc^r  whose  direction 
Dees'  monograph  was  written,  extirpated  the  spinal  accessory  nerve 
on  one  side,  in  two  rabbits.  The  residt  was  that  the  cell  group, 
corresponding  to  the  spinal  accessory  nidus  of  the  human  cord, 
was  found  to  be  absent.  Closer  examination  revealed  that  tlie  cells 
in  question  belonged  to  the  large  multi])olar  kind,  having  a 
diameter  of  from  30  to  40  micro-millimetres.  In  the  lower  parts  of 
the  cord  the  relations  just  described  are  somewhat  changed.  The 
root  fibres,  after  coursing  of  the  ventro-lateral,  escape  of  the  ])0s- 
terior  horn,  reach  the  re-entering  angle  between  the  lateral  horn 
and  the  neck  of  the  posterior  horn  to  their  curved  caudad.  At  the 
same  time  the  cell-nest  gradually  moves  from  its  position  in  the 
centre  of  the  interior  horn  just  described  toward  the  extreme 
lateral  margin  of  the  latter.  In  still  l()A\(n-  levels,  between  the 
origins  of  the  third  and  sixth  cervical  pairs  the  cell  group  moves 
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further  dorsad,  so  tliat  it  is  here  located  in  tlir  base  of  the  lateral 
horn.  A  similarly  thorou<;h  study  has  been  made  of  the  hypo- 
glossal nidus  and  root  by  Koch.^*  He  ascertained  by  the  Weigert 
method  that  the  roots  do  not  decussate  at  all  with  tliose  on  tlie 
other  side, — that  there  are  commissural  fibres  connecting  th(>  nidi 
of  opposite  sides  running  ventrad  of  the  central  canal.  lie  also 
claims  that  there  are  decussated  fibres  passing  from  the  pyramid  of 
one  sid(>  to  the  hypoglossal  nidus  ol'  the  other,  in  harmony  with 
Meyner's  \iews.  His  more  novel  discovery  is  that  there  are  fine 
associating  fibres,  connecting  the  cells  of  the  nucleus  in  the  cephalo- 
caudad  direction,  and  running  on  its  dorsal  face. 

The  most  radical  change  in  accepted  views,  and  periia})s  the 
most  important  discovery  tending  to  clear  up  the  fibre  labyrinth  of 
the  brain  axes  is  connected  with  the  question  of  the  origin  of  the 
auditory  nerve  and  the  course  of  the  auditory  nerve  tracts.  Ed- 
inger ' '  finds  that  the  posterior  division  of  this  iier\  e  (one  which, 
through  its  connection  with  the  cochlea  is  regarded  as  the  proper 
nerve  of  hearing)  is  connected  with  the  anterior  auditory  nidus. 
This  nidus  is  connected  with  the  opposite  superior  olivary  body 
by  a  powerful  bundle  and  with  the  corresponding  body  of  the 
same  side  by  a  slender  bundle.  It  is  also  connected  by  means  of 
arched  fibres  which  sweep  around  the  restiform  column  with  the 
inner  auditory  nidus.  The  anterior  division  which  is  regarded  as  a 
nerve  of  ecpiilibrium  originates  I'rom  the  central  aucUtory  nucleus, 
and  th(;  direct  sensory  cerebellar  tract.  By  this  unfortunately 
selected  title  Edinger  d(>signates  Meynert's  inner  division  of  the 
cerebellar  peduncle.  Tliis  tract  originates  in  the  globulous 
embolus  and  the  fastigial  nidus,  by  means  of  rather  dense  nerve 
strands,  whicli  all  lie  mesad  of  the  ciliary  body.  Tlie  direct 
sensory  cerebellar  tract  of  Edingtn*  ma}'  be  confounded  with 
Roller's  ascendhig  root  of  the  eighth  pair,  vvliich  tlie  former  regards 
as  probably  connected  with  tlu;  ninth  and  tenth  pairs. 

Examination  of  tlie  cetacean  brain  shows  (according  to 
Spitzka'**)  that  the  medulla  oblongata  of  these  animals  receives 
fewer  contributory  tracts  than  that  of  man  and  animals  allied  to 
man.  This  architecture  is  therei'ore  comparatively  simi)l(^  from 
the  cord  up  to  the  point  of  entrance  of  the  auditory  nerve  in  tin; 
projection  system.  Here  every  thing  indicates  a  complete  change. 
These  enormous  nerves  (for  in  their  aggregate  cross-section  they 
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ox(C(hI  the  aira  of  the  lumbar  cord)  rovolutionizo  the  entire  facies 
i)f'  the  pons  oblon<jfata  transition  and  ol"  the  pons  itself.  In  the 
first  place  the  cross-section  exposes  a  large  transverse  mass  of  fibres, 
exceeding  the  area  of  the  pons,  plus  the  rest  of  the  tegmentum. 
An  included  complex  ganglion  is  shown  by  its  microscopic  cbar- 
icters,  its  relation  to  the  fibres  surrounding  and  entering  it  and  the 
course  of  the  latter  to  the  raplue  to  be  the  hypertrophic  trapezium 
(superior  olive).  In  more  cephaUc  levels  a  large  field  composed  of 
fibres  taking  a  cephalic  course  is  noted  to  grow  out  of  the  region 
of  the  trapezium.  This  is  identical  with  the  lateral  lemniscus,  and 
is  bodily  absorbed  in  the  posterior  pair  of  the  corpora-quadrigemina. 
The  absence  of  other  complicating  tracts,  the  confirmatory  obser- 
vation of  a  similar  relation  in  the  seals  and  sea  lions,  who  also 
possess  large  auditory  nerves,  show  that  the  so-called  superior  olives, 
or,  as  they  should  be  called,  "  nidi  of  the  trapezium,"  the  lateral 
lemniscus  and  the  posterior  pair  of  the  corpora-quadrigemina, 
constitute  an  anatomical  and  physiological  continuity.  This  sup- 
ports Baginsky's^^  view  based  on  an  atrophy  experiment  undertaken 
in  rabbits,  for  this  author  found  the  very  parts  which  Spitzka  states 
to  be  overgrown  in  the  cetacea  to  be  very  atrophied  in  rabbits 
in  whom  the  cochlear  di^  ision  of  the  auditory  nerve  had  been 
destroyed.  He  thus  sustains  Baginsky  in  face  of  the  objections 
of  Forel,'^who  asserts  that  the  posterior  pair  of  the  coqiora 
quadrigcmina  can  have  no  relation  to  the  sense  of  hearing  on  the 
alleged  ground  that  though  they  are  absent  in  birds  these  animals 
have  a  good  sense  of  hearing.  This  objection  is  fallacious, 
because,  contrary  to  Forel's  statement,  not  only  the  birds,  but 
all  the  sauropsida,  possess  the  ganglia  of  the  posterior  pair. 
Forel  has  simply  overlooked  them  because  they  do  not  constitute 
plastic  eminences  as  in  tiie  mammalia.  The  course  of  the  auditory 
tract  would  now  seem  t(^  be  definitely  established ;  for,  beyond  the 
point  to  which  Baginsky  and  Spitzka  trace  it  from  below,  voiv 
Monakow''*  has  traced  it  by  secondary  descending  atrophy, 
pro^■oke(l  by  extirpation  of  the  cortical  field  of  hearing.  In  cats, 
such  experiments  were  followed  by  an  extreme  atrophy  of  the 
internal  geniculate  body,  and  the  arm  of  the  posterior  pair  of  the 
corpora-quadrigemina  of  the  same  side.  A  further  confirmation 
of  the  correctness  of  this  observation  is  furnished  by  Spitzka, 
who   finds    that    the    internal    geniculate   bodies    in    the    cetacea 


280  ANATOMY   OF    THE    BRAIN.  [^  Pror/cm,r' 

and  seals  are  enormous.  In  the  latter  animals  the  I'aseiQulus 
uniting  them  to  the  white  matter  of  the  hemispheres  is  macro- 
sropieally  "sisihle.  Von  Monakovv^''  has  further  confirmed  Baginsky 
hy  producing  an  atropliy  in  a  descending  direction  in  the  course 
of  fibres  described  by  the  latter.  By  extirpating  the  connection 
between  the  lateral  (lower)  lemniscus  and  posterior  pair  he  pro- 
duced atrophy  in  the  cephaUc  part  of  the  sui)erior  oli\e,  and  of 
the  white  matter  of  the  trapezium  dorsad  of  it.  Tliis  atrophy 
(•ould  be  traced  in  a  caudo-medial  direction  to  tlie  raphe,  and  from 
here  into  the  stricC  acustici  of  the  opposite  side,  as  far  as  and  into 
the  acustic  tubercle,  where  the  atrophy  involved  both  of  tlie  upper 
strata.  Thus  the  connection  of  the  white  streaks  at  the  floor  of 
the  fourth  ventricle,  which  are  such  characteristic  features  of  the 
human  brain  as  compared  with  the  animal  brain,  and  which  have 
been  found  absent  or  feebly  marked  in  deaf  mutes  by  Wald- 
schmidt,^^  are  shown  to  be  positively  related  to  the  function  of 
hearing  and  the  auditory  nerve.  This  militates  against  the  results 
obtained  by  Fleschsig's  method,  which  ])laced  this  matter  in  doubt. 
The  renewed  interest  attaching  to  the  superior  oli\e  or  trapezial 
nidus  justifies  a  citation  of  the  more  accurate  description  of  this 
body  as  found  in  man  furnished  by  Helwig.  He  finds  tliat  instead 
of  being  the  obscure  faintly  marked  mas%  described  by  Meynert  and 
others,  it  is  built  up  as  in  lower  animals  of  three  masses,  a  main 
and  inner  accessory  and  the  outer  acc(^ssory  portion.  He  also 
finds  that  it  extends  further  cephalad  than  has  been  thus  far  sup- 
posed, sending  a  prolongation  like  tlu^  neck  of  a  bottle  into  the 
lemniscus. 

The  observations  of  this  year  in  the  field  of  visual  projection 
are  simply  confirmatory  of  previous  discoveries.  The  only  no\el 
registration  relates  to  the  anatomy  of  the  fibres  of  central  vision 
in  the  optic  nerve  itseli".  Tlieodore  Sachs"  in  a  case  of  ccnitral 
scotoma  found  that  the  part  of  the  optic  nerve  undergoing  atrophy 
is  situated  in  the  lateral  ventral  quadrant  of  the  cross-section  of 
the  nerve,  at  the  point  where  the  ner^•e  traverses  the  optic  foramen. 
He  is  nearly  confirmed  by  IThtofF,-''  who  finds  tliat  the  atrophy  of 
the  optic  nerve,  which  manifests  itself  in  the  ])allor  of  the  t(^mporal 
part  of  the  optic  disc  in  alcoholic  and  other  toxic  paralyses  is 
situated  in  the  tem])oral  ]ieriphery  of  the  nerve  near  the  eye, 
while  behind  the  entering  point  of  the  central  artery  of  the  retina 
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it  orcupios  ;i  tiold  slio^htly  removed  Irom  \]\c  periphery,  but  in  tliis 
same  latero-veiitral  ([uadrant. 

Of  the  great  tracts  the  one  thus  far  best  studied  and  (^stab- 
hshed  (the  pyramid  tract)  has  been  somewhat  elaborated.  Thus 
Ziehen''^  corrects  and  contradicts  the  starthng  claim  of  Sherriiifj^ton 
that  this  tract  imdergoes  redecussations.  H(^  finds  that  the  fibres 
of  the  fore-lei^  cross  entirely  from  the  pyramid  tract.  They  are 
the  first  to  decussate  in  the  cephalo-cordo  direction  and  in  the 
oblonf^ata  on  cross-section  lie  dorsal-la terad.  Tooth  records  a 
valuable  observation  of  secondary  degeneration  in  man,  Ibllowing 
transverse  lesion  of  the  cord  at  the  level  of  the  fifth  and  sixth 
dorsal  vertebrae.  Below  this  lesion  only  the  crossed  pyramid  tract 
was  degenerated.  This  proves  that  Bouchard,  Gowers,  and 
Westphal  were  correct  in  claiming  that  the  direct  pyramid  tract 
is  exhausted  before  reaching  the  middle  dorsal  cord.  A  number 
of  recent  observations  would  tend  to  show  that  the  p^Tamid 
decussation  properly  so-called,  embodies  some  fibres  which  do  not 
physiologically  belong  to  this  tract,  for  in  a  cat  in  which  he  had 
produced  complete  atrophy  of  one  cerebral  hemisphere  and  the 
corresponding  pyramid  tract,  Spitzka''  found  an  attenuated 
bundle  crossing  into  the  atrophied  side. 

The  pons  has  been  studied  by  Yelgersma.-''  He  finds  the 
following  connecting  tracts  can  be  discriminated,  (a)  From 
the  frontal  cortex  to  the  cell-nests  of  the  pons  proper;  these 
fibres  are  situated  ventrad  of  the  pyramid  tract,  and  in  the  pes 
are  represented  in  its  most  medial  division,  (h)  From  the  temporal 
cortex  to  those  ganglionic  cells  of  the  pons  which  lie  between  the 
ppamid  and  lemniscus  tracts ;  they  run  in  the  lateral  third  of  the 
pes.  He  believes  that  both  of  these  tracts,  through  the  intervention 
of  the  ganglionic  cells  of  tlie  pons,  connect  the  pes  with  the  opposite 
half  of  the  cerebellum. 

The  observations  of  Bechtherew^'^  based  on  cases  of  secondary 
degeneration  are  on  the  whole  confirmatory  of  the  preceding. 
He  contributes  the  interesting  observation  that  Turk's  bundle 
was  intact  in  a  microcephalic  idiot  who  had  only  the  temporal 
together  with  the  basilar  part  of  the  occipital  lobe  intact.  The 
observations  of  Marchi  seem  to  show  tliat  there  is  no  direct  fibre 
connection  from  the  cerebellum  to  the  pes,  but  that  all  such 
connection  is  indirect  and  mediated  by  the  gray  matter;  for  in  his 
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LCerebellar  Tract. 


experiments  extirpation  of  only  one  side  of  the  cerebellum  in  dogs 
and  monkeys  resulted  in  degeneration  of  the  white  and  gray 
matter  on  the  same  side  of  the  pons,  and  of  but  very  few  fibres 
in  its  opposite  side. 

A  new  tract,  or  rather  an  attempt  to  create  a  new  tract,  out 
of  some  imperfectly  known  segments  has  been  made  by  Ilelweg.'"** 
While  his  descriptions  are  plausible,  and  in  many  respects  tally 
with  observations  made  by  previous  writers,  yet  it  is  to  be  borne 
in  mind  that  they  are  based  upon  a  very  slight  color  difference 
observed  in  the  white  matter  of  the  cords  of  certain  patients  dying 
insane.  He  regards  this  tract  as  having  a  vaso-motor  i'unction,  but 
at  present  it  is  scarcely  worth  while  following  his  rather  fanciful 
theorization  on  this  subject.  Suffice  it  to  say,  these  anatomical 
descriptions  are  very  clear,  and  the  drawings  accurate.  In  the 
cord,  this  tract  runs  near  the  anterior  nerve  roots,  encroaching  a 
little  upon  their  field.  At  the  fifth  cervical  nerve  root  it  grad- 
ually concentrates  at  the  margin  of  the  cord  in  a  field  which  is 
triangular  on  cross-section,  with  prolonged  angles.  In  the  oblongata 
at  the  level  of  the  pyramid  decussation,  it  lies  just  dorsad  of  the 
pyramid  in  the  ideal  prolongation  of  the  inner  accessory  olive. 
This  tract  may  be  regarded  as  a  sort  of  core  of  a  more  scattered 
tract  surrounding  it,  and  which  gradually  passes  into  the  halo  or 
light  area  surrounding  the  olive,  and  both  tracts  are  connected 
with  the  olivary  nucleus,  and  continued  in  the  ideal  cephalic  pro- 
longation of  the  olivary  nucleus  by  an  oval  tract  which  lies  in  the 
tegmentum  of  the  pons  level,  mesad  of  the  superior  olive  laterad 
of  the  cortex  lemniscus  and  dorsad  of  the  trapezium,  with  the 
long  axis  of  the  oval  tilted  mesad  at  its  dorsal  edge. 

With  regard  to  the  direct  cerebellar  tract,  the  latest  observa- 
tions are  calculated  to  render  the  accepted  theory  of  its  connection 
with  the  columns  of  Clark  doubtful.  Lowenthal'-^  found  after 
hemisection  of  a  kitten's  cord  that  the  atrophy  of  the  columns  of 
Clark  was  manifest  in  those  levels  in  which  the  cerebellar  tract 
was  intact,  and  furthermore  that  Wic  former  degenerated  caudad 
and  the  latter  rephalad.  If  confirmed  this  observation  decidedly 
militates  against  tlic  accepted  theory.  Zacher's''"  observation  that 
the  innermost  fibres  of  the  columns  of  Clark  luidergo  secondary 
wasting  in  amputation  of  tlie  thigh,  on  the  other  liand  t(>nd  to 
support  the  attacked  view.     A   systematic   degeneration    of  the 
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cerebellar  tract  has  been  observed  in  two  cases  of  paretic  dementia 
by  Fiirstner,^'  who  mentions  a  suggestive  fact  tending  to  support 
the  views  of  those  who  regard  these  tracts  as  having  visceral 
relations,  namely,  that  both  patients  showed  remarkably  rapid 
emaciation. 

It  would  seem  as  if  the  method  of  Fleclisig  employed  to  deter- 
mine the  relationship  of  nerve  tracts  by  means  of  the  chronological 
development  of  their  myelin  has  reached  its  acme  of  usefidness, 
and  that  more  accurate  results  and  more  novel  discoveries  must  be 
made  by  the  atrophy  or  degeneration  methods.  Nay,  that  even  the 
accepted  results  of  Flechsig's  method  require  to  be  carefully  and 
critically  re-examined.  An  instance  of  this  need  is  furnished  by 
the  case  of  the  striie  acustici.  Whether  Bechtherew's^-  most 
recent  observations  obtained  by  this  means  are  destined  to  stand  is 
a  question.  He  claims  that  the  anterior  peduncle  of  the  cerebellum 
(Bindearm)  is  divisible  into  four  bundles,  which  on  cross-section 
are  situated  as  follow:  The  smallest  in  the  ventral  division: 
it  obtains  its  myehn  in  the  foetus  of  27  to  28  centimetres  in 
length.  The  second  tract  developed  occupies  the  dorso-lateral 
part  of  the  area,  and  is  found  in  the  fcetus  of  33  centimetres.  A 
third  tract  is  foinid  with  a  length  of  35  centimetres,  and  fills  up 
the  remainder  of  the  lateral  half;  while  the  largest  and  latest  to 
develop  occupies  the  mesal  portion  and  is  found  at  birth.  The 
first  of  these  tracts  does  not  go  to  the  decussation,  but  passes  to  the 
pons  separately  from  the  rest  of  the  anterior  peduncle.  The 
second  tract  goes  to  the  nidus  of  the  fastigium  and  vermis  superior ; 
the  third  goes  to  the  embolus  and  globulus ;  the  fourth  goes  to  the 
cihary  body  or  dentated  nucleus. 

The  theory  of  Hamilton  that  the  corpus  callosum,  instead  of 
being  the  commissure,  as  whicli  it  has  generally  been  regarded,  is 
composed  of  decussating  capsule  fibres,  unwarranted  as  it  was  by 
any  reliable  observations,  has  been  overthrown  by  Edinger'^'  and 
Oimfrowicz.^*  The  latter  has  made  a  careful  study  of  the  brain 
of  a  microcephalic  idiot  whose  callosum  was  absent.  Inasmuch 
as  all  fibres  belonging  to  the  callosal  system  were  eliminated  liom 
this  brain,  it  was  comparatively  easy  to  determine  which  were  and 
which  were  not  callosal  fibres.  It  was  found  that  the  so-called 
tapetum  and  the  lateral  extensions  of  the  Ibrceps  proper  were  not 
absent,  showing  that  these  are  not  prolongations  of  the  callosum 
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The  tapetum  belongs  to  the  association  systems,  and  to  that 
particular  bundle  which  is  known  as  the  superior  longitudinal 
fasciculus  of  the  hemisphere.  He  further  ib und  that  the  callosum 
is  not  connected  with  the  temporal  lobe,  so  that  there  appears  to  be 
a  sort  of  complementary  relation  between  the  anterior  commissure 
and  the  callosum,  the  anterior  commissure  liaving  the  same  rela- 
tion to  the  temporal  lobe  which  the  callosum  has  to  the  rest  ol'  the 
hemisphere.  In  addition,  Osborn'''  has  shown  that,  contrary  to  the 
generally  recei^•(>d  opinion,  reptiles  do  possess  a  coi^pus  callosum. 
He  singularly  neglects  to  acknowledge  the  prior  discovery  of 
this  same  fact  in  the  same  group  of  animals,  made  by  another 
American  investigator. 
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ANATOMY. 

By  W.  S.  FORBES,  M.D., 


PHILADELPHIA. 


The  anatomy  of  the  various  organs,  special  senses,  brain,  etc., 
having  been  fully  treated  under  the  departments  of  the  various 
editors  in  charge  of  the  diseases  of  those  organs,  we  have  thought 
it  unnecessary  to  touch  upon  them  here.  We  therefore  give  only 
the  progress  of  the  year  upon  such  parts  of  the  human  organism 
as  have  not  been  alluded  to  elsewhere  in  the  Annual. 

GENITO-URINARY    SYSTEM. 

Position  of  Uterus. — Herman,^  of  London,  in  a  recent  lecture 
upon  tlie  displacements  and  distortions  of  the  uterus,  defined  its 
normal  position  as  permitting  mobility  within  certain  limits,  any 
position  within  those  limits  being  a  normal  one.  The  uterus  may 
therefore  be  anteverted  or  retroverted  to  a  certain  degree  consistent 
with  health.  N(nther  retroAcrsion  nor  anteversion  is  a  normal 
state,  and  sometliing  more  tlian  the  mere  presence  of  these  so- 
called  displacements  is  required  to  warrant  treating  them  as 
morbid.  The  uterus  can  be  pushed  up  or  pulled  down,  or  puslied 
to  either  side ;  it  can  also  be  turned  forward  or  backward,  or 
bent  forward  or  backward,  by  appropriate  manipulations,  without 
difficulty  and  without  producing  sufFeruig.  The  limits  of  these 
movements  cannot  exactly  be  defined,  being  difterent  in  different 
subjects,  according  to  the  conlbrmatiou  and  firmness  of  the  struct- 
ures to  whicli  the  uterus  is  attached.  In  healthy  women  the 
shape  of  the  uterus  may  be  either  straiglit  as  to  its  long  axis  or 
slightly  curved- anteriorly.  Hut  tliese  s]ia])es  are  not  the  only  ones 
consistent  witli  lundth.  While  it  may  be  straight  in  virgins,  in 
the  majority  it  is  bent  I'oiwanL  this  bend  varying  indefinitely  in 
degree.  After  cliild-bearing  it  is  often  Ibund  altered  in  shape. 
All  intermediate  degrees  are  met  with  between  a  uterus  which  is 
quite  straiglit  and   one   so  bent  that  the  anterior  surfaces  of  the 
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body  and  cervix  will  bo  found  noarh-  parallel,  tlms  Ibrming  an 
acute  angle  at  their  junction.  Any  one  of  these  shapes  is  quite 
consistent  AA'ith  perfect  health  and  functional  activity. 

The  practical  value  of  Herman's  studies  on  the  subject  hardly 
need  comment.  The}'  point  to  what  may  be  grievous  errors, 
especially  in  operative  gynsecology. 

As  to  the  manner  in  which  tlie  uterus  is  supported,  Herman 
was  led,  by  can^ful  manipulation,  to  the  belief  that  the  pelvic 
fascia  and  the  levator  ani  are  its  essential  supports.  The  so-called 
uterine  ligaments  are  in  health  never  tense,  so  that  they  cannot 
act  as  ordinary  uterine  su])ports. 

Interesting  in  this  connection  is  the  examination  by  Byford,- 
of  Chicago,  of  the  pelvic  \  iscera  of  an  infant  three  days  old.  The 
lower  end  of  the  cervix  was  decidedly  to  the  left ;  the  Fallopian 
tube,  OAarian  ligament,  and  broad  ligament  on  the  side  toward 
which  the  ut(>rus  was  placed,  were  shorter  than  the  tube  and 
ovarian  liganK^it  on  the  other  side,  sho\\ing  that  in  this  case  the 
normal  position  of  the  cervix  was  to  the  h^ft  of  the  median  line. 
There  was  also  a  slight  persistent  antefi(^xion.  The  rudimentary 
ovaries  were  almost  against  the  uterus  and  the  right  AAas  one  and 
a  half  times  as  large  as  the  left.  The  c(^rvix  extended  considerably 
below  Douglas'  ])()U(h.  Tlie  uterus  had  a  slight  inclination  from 
the  cervix  up  toward  the  right  and  toward  th(^  median  line,  and 
thus  already  exhibited  a  slight  lateral  version. 

In  a  careful  study  of  the  subject,  Tschaussow^  draws  the  fol- 
lowing conclusions:  (1)  In  the  embryo  tlie  uterus,  witli  its  fundus 
and  a  part  of  the  body,  projects  into  the  false  pelvis.  (2)  Antever- 
sion  is  the  normal  position,  and  is  caused  by  the  normal  capacity 
of  the  pelvis.  (3)  Anteversio-flexion  is  the  normal  ])ositi()n  for  the 
age  of  childhood  and  for  nullipanB.  (4)  The  curve  is  caused  by 
the  pressure  of  the  iliac  flexure  and  the  coils  of  intestine  on  the 
posterior  wall  of  the  uterus.  (5)  In  moderate  conditions  of  flexion 
the  position  of  the  uterus  corresponds  more  or  less  \\\\\i  \]\c  pelvic 
axis.  (())  I'illing  of  the  bladder  causes  a  tuiiiiiig  of  llie  iilcrus 
backward;  in  higher  conditions  of  fullness  tlie  flexion  decreases, 
and  the  uterus  stands  ])arallel  with  the  posterior  wall  of  the  pelvis. 
(7)  Tlu^  urinary  bladder  is  s])indle-shaped  in  the  Ih'tus  and  the  new- 
born child,  triaiigidar  in  the  adult.  (IS)  The  inner  opening  of  the 
urethra  corresponds,  in  the  newborn,  to  the  neck  of  the  uterus  and 
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it  will  be  Ibund  a  little  a])o\(^  the  os  externum;  in  the  adult,  the 
development  ol'  the  va*>ina  ])lafes  the  inner  orifice  much  deeper. 
(9)  Freezing'  ol'  the  corpse  in  the  upright  position  produces  a  down- 
ward sinking  oftlie  uterus  and  a  shortening  of  the  vagina.  AVith 
regard  to  women  ^^  ho  have  borne  children,  the  author  sums  up  his 
conclusions  as  Ibllow:  (1)  The  normal  position  of  the  uterus  in 
a  woman  who  has  borne  cliildren  is  parallel  to  the  hinder  wall  o' 
tlie  pelvis.  (2)  Douglas'  pouch  does  not  exist,  since  tlie  uteris 
together  with  the  ligamenta  hita,  lie  close  to  the  hinder  wall  of  the 
pelvis.  (3)  The  condition  of  fullness  of  the  bladder  exercises  rela- 
tive influence  on  the  position  of  the  uterus.  (4)  No  influence  on 
the  uterus  of  the  anterior  wall  of  the  vagina  or  the  ligamenta  utero- 
sacralia  could  be  discovered.  (5)  Lateral  version  of  the  uterus 
corresponded  mostly  with  the  position  of  the  rectum  in  the  right 
half  of  the  pelvis. 

Lymphatics  of  the  Genital  Organs  in  the  Female. — In  a  paper 
read  before  the  Societe  Anatomique,  Poirier*  stated,  (1)  that  he 
had  not  been  able  to  find  lymphatic  ganglia  around  the  neck  of 
the  uterus  in  any  of  the  preparations  examined  by  him,  and  that 
he  tlierefore  considered  those  reported  by  Sappey  and  Lucas- 
C'hampionniere  as  exceptional;  (2)  that  the  lymphatics  of  the 
uterus  proceeded  towards  and  met  ganglia  situated  at  the  bifur- 
cation of  the  internal  iliac  and  the  external  border  of  the  broad 
ligament;  (3)  that  they  do  not  go  in  the  direction  of  the  subpubic 
arch,  where  ganglia  are  seldom  found,  the  nearest  being  three 
centimetres  posteriorly  along  the  course  of  the  obturator  nerve; 
(4)  that  the  lymphatics  which  start  from  the  ovaries  form  an 
exceedingly  rich  plexus,  and  go  to  the  lumbar  ganglia;  (5)  that 
the  uterine  lymphatics  sometimes  follow  the  broad  ligament  as  far 
as  the  inguinal  ganglia,  in  which  location  Cru^eilhier  has  seen 
enlarged  glands,  rcsidting  from  uterine  cancer. 

Persistence  of  Mailer^ s  Dnct  in  the  Male. — Reliquet^  reports 
the  case  of  a  man  aged  45,  in  whom  an  autopsy  re\'ealed  two 
large  ducts  extending  from  the  right  kidney  toward  the  bladder, 
one  being  a  dilated  ureter.  The  other,  which  originated  at  the 
upper  part  of  tlie  kidney,  proved  to  be  Midler's  duct.  An  abnor- 
mal pouch  was  ibund  in  the  bladder  near  the  verumontaiumi, 
which  was  normal  as  to  the  orifice  of  tlie  seminal  ducts.  The  left 
ureter  and  M tiller's  duct  opened  within  this  pouch,  while  the  right 
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opened  outside  ol'  it.  The  fact  that  Miiller's  ducts  are  the  origin 
of  the  female  internal  organs  of  generation  make  tlieir  presence  in 
the  male,  in  whom  they  are  reduced  to  the  veruinontanum,  exceed- 
ingly rare.  This  case  is  especially  interesting  through  the  fact 
that  in  almost  every  case  so  far  reported,  functional  disorders 
incident  to  the  abnormal  condition  had  caused  death  in  childhood. 

Seininal  Yeslcles. — Carter,''  after  considering  all  the  known 
facts  in  connection  with  the  seminal  vesicles,  does  not  believe  them 
to  be  a  mere  reservoir  for  semen,  an  opinion  previously  expressed 
by  Hunter,  but  that  they  liave  their  own  proper  secretion  and  store 
up  a  fluid  Avhich  acts  as  a  medium  and  diluent  to  the  fluid  formed 
by  the  testicles.  During  ejaculation  the  obliquity  with  which  the 
seminal  vesicles  join  the  vas  deferens  to  form  the  common  ejacu- 
latory  duct,  fa\ors  both  the  mixture  and  expulsion  of  the  fluid 
contained  in  them  into  the  urethra. 

The  Muscles  of  Wilson  and  Guthrie. — Cros,^  after  careful 
research,  concludes  that  the  so-called  muscles  of  Wilson  and 
Guthrie  are  but  annular  fibres,  which  may  be  also  found,  and  in 
greater  number,  in  the  portion  of  the  urethra  under  the  subpubic 
ligament ;  and  that  tlieir  identity  as  separate  and  distinct  muscles 
is  questionable. 

DIGESTIVE    SYSTEM. 

Floor  of  the  3Iouth. — Suzanne,^  in  an  elaborate  paper  in 
which  he  gives  the  results  of  a  study  of  the  anatomy  of  the  mouth 
in  40  dissections,  describes  a  hitherto  unpublished  glandular  group, 
quite  distinct  from  the  sublingual  gland,  which  he  found  in  each 
of  the  40  cases.  The  group  was  com])osed  of  particles  \arying  in 
size  from  a  hemp  seed  to  a  millet  seed,  and  forming  by  their 
agglomeration  a  gland  about  as  large  as  a  pea,  but  varying  in  this 
particular  in  difterent  individuals.  It  is  situated  in  the  middle 
line,  immediately  behind  the  posterior  surface  of  the  infeiior 
maxilla,  at  the  level  where  the  nuicous  membrane  of  the  floor  of 
the  mouth  is  continuous  with  that  of  the  gums,  and  it  is  on  a  more 
superficial  plane  tlian  the  subhngual  gland.  The  naked  eye  can 
distinguish  no  excretory  duct.  Microscopically,  the  lobules  present 
the  structure  of  a  mucous  gland. 

Voices  in  the  Gustrlc  Veins. — It  is  generally  believed  that  the 
portal  vein  is  not  furnished  witli  valves.  Hochstetter^  lately 
reported  a  series  of  studies  in  the  newborn  child,  during  which  he 
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found  Aalvcs  in  the  gastro-cpiploic  veins  and  in  the  short  gastric, 
their  object  being  to  oppose  tlie  return  of  blood  to  the  stomach. 
The  gastric  veins  alone  possess  valves,  the  pylorus  forming  a  point 
of  shai-p  distmction  between  the  valvular  and  non-valvular  veins. 
Altliough  similar  to  those  in  the  veins  of  other  portions  of  the 
system,  the  valves  in  the  gastric  veins  are  much  more  delicate. 
As  age  advances  they  become  more  and  more  insufficient,  until 
about  the  twentieth  year,  when  no  competent  valves  are  to  be 
found  along  the  greater  curvature. 

Position  of  the  Stomach. — Leuf^"  calls  attention  to  the  fact 
that  the  long  axis  of  the  stomach  when  distended,  is  not  horizontal 
as  is  generally  believed,  and  as  shown  in  Gray's  Anatomy,  but 
oblique.  AVhen  empty  and  therefore  contracted,  the  "tubular" 
shape  is  assumed  by  the  organ,  the  oesophageal  orifice  and  pylorus 
approximating  the  perpendicular  much  more  than  generally 
thought  in  the  relative  position  to  each  other.  This  position  is 
maintained  during  distension,  the  position  and  angle  of  tlie  lesser 
curvature  remaining  undisturbed,  while  the  larger  curvature  alone 
yields  to  the  pressure  of  the  ingesta.  The  distensile  changes  of 
the  viscus  manifest  themselves,  therefore,  toward  the  left  side  to  a 
much  greater  degree  than  is  generally  believed. 

Sphincter  at  the  Mouth  of  tlie  Ductus  Choledochus. — Oddi,^^ 
of  Perugia,  noticed  after  detaching  the  biliary  vesicle,  that  the 
ductus  choledochus  became  transformed  into  a  reservoir  of  bUe, 
and  discovered  a  muscular  layer  the  fibres  of  which  formed  a  per- 
fect sphincter  around  the  orifice  of  the  duct.  Its  object  is  doubt- 
less to  regulate  the  flow  of  bile  into  the  intestines  and  to  prevent 
regurgitation  of  fluid  into  the  biliary  tract.  Glisson  had  previously 
suggested  the  presence  of  this  sphincter  without,  however,  demon- 
strating its  existence. 

OSSEOUS   SYSTEM. 

The  Third  Trochanter.  —  Treves''  reported  two  markedly 
developed  third  troclianters  observed  during  life  in  a  man  of  50,  the 
bony  outgrowths  Ibllowing  precisely  the  gluteal  ridge  of  the  femur. 
"  It  was  quite  smooth,  projected  directly  backward,  and  appeared 
to  be  about  one  incli  in  height  and  half  an  inch  in  width.  It  was 
no  wider  at  tlie  base  tlian  at  the  free  border ;  and  this  edge  was 
perfectly  distinct,  even  and  roiuided.  AVlien  the  gluteus  maximus 
was  brought  into  action,  the  fibres  of  the  muscles  were  Ibund  to  be 
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inserted  into  this  ridge,  and  during  the  contraction  of  the  free 
border  of  the  bony  mass  was  rendered  indistinct.  Both  femora 
were  marked  by  Hke  projections,  and  the  symmetry  of  the  abnormal 
ridges  was  in  every  respect  complete." 

MUSCULAR    SYSTEM. 

Diaphragm. — Bardeleben,^^  of  Jena,  calls  attention  to  Hasse's 
work  on  the  organs  of  motion,  and  particularly  to  a  study  of  the 
movements  of  the  diaphragm,  as  regards  their  influence  on  the 
abdominal  organs.  Every  contraction  of  the  diaphragm  causes  a 
dilatation  of  the  heart  during  diastole,  particularly  of  the  right 
auricle.  In  this  way  the  extent  and  rapidity  of  the  contrac- 
tions of  the  principal  respiratory  muscles  are  essential  factors 
in  the  variations  of  pressure  in  the  venous  system.  Further,  every 
contraction  of  the  diaphragm  causes  a  flatteniug  of  the  surface  of 
the  liver,  and  aids  the  circulation  in  this  organ  by  the  aspiration  of 
venous  blood  into  tlie  cava  and  by  suction  of  the  portal  blood 
into  the  liver.  Each  contraction  further  depresses  and  compresses 
the  spleen,  and  thus  the  blood  is  pressed  into  the  veins  of  the 
spleen.  Lastly,  contraction  of  the  muscle  exerts  pressure  on  the 
stomach  walls,  promoting  the  discharge  of  its  contents  by  the 
pylorus,  besides  aiding  the  evacuation  of  the  gall-bladder. 

In  this  connection  the  Editor  would  beg  to  repeat  an  opinion 
advanced  by  him  some  years  ago^ '  as  to  the  diaplu'agm, — wliich  lie 
considers  more  as  an  appendage  to  the  circulatory  apparatus  than 
as  "  essentially  the  chief  agent  in  respiration,"  and  for  the  follow- 
ing reasons: — 

(1)  The  vena  cava  inferior  opening,  tlie  liigliest  point  in  the 
central  tendon  ol'  the  human  diaphragm,  holds  a  fixed  relation  to 
the  right  anterior  inferior  border  of  the  ninth  dorsal  vertebra 
(2)  That  portion  of  the  central  tendon  embraced  by  the  base  of  the 
fibrous  pericardium  is  ])revented  from  descending  in  ins])iration  bv 
the  sup(M*i()r  tendinous  crura  of  the  diaphragm  which  are  Ibrmcd  by 
the  lateral  parts  of  the  fibrous  pericardium  ascending  on  either 
side  in  two  planes  to  be  attached  to  the  apex  of  the  bony  thoracic 
cone  and  through  the  deep  cervical  fascia  to  the  ])rocess(^s  of  the 
cervical  vertebrte,  and  to  each  stylomaxillary  liganK^it.  (3)  These 
superior  tendinous  crura  of  the  diapliragm  \wv  connected  by  trans- 
verse and  (oblique  fibrous  bands,  thus  forming  a  fibrous  scaffolding 
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for  the  support  and  protection  ol'  tlic  heart  and  the  great  cardiac 
vessels.  (4)  The  superior  fihrons  crura  and  the  fibrous  scaffolding 
between  thcni  are  made  tense  and  open  lor  the  lodgment  and  for 
the  protection  of  the  heart  and  its  great  vessels,  and  for  the  promo- 
tion of  tlie  chxulation  of  the  blood  through  them  by  the  contraction 
of  the  muscular  diapliragm,  independent  of  the  descent  of  its 
lateral  wings,  though  in  the  descent  of  the  lateral  wings  of  the 
diaphragm  the  Acrtical  area  of  the  thorax  is  extended.  (5)  In 
the  contraction  of  the  muscular  diaphragm  its  descent  is  not  neces- 
sary, as  it  contracts  on  its  own  planes,  which  may  be  supported  by 
the  contraction  of  the  stronger  abdominal  muscles. 

Tlic  Palmar  Fasda. — Grapow^'  concludes,  after  a  careful 
study  of  the  uses  of  the  palmar  fascia,  that:  (1)  It  secures  the 
arching  of  the  skeleton  of  the  hand,  and  resists  its  flattening  under 
pressure.  (2)  It  has  a  hydraulic  action,  and  by  its  alternate 
stretching  and  relaxation  drives  the  venous  blood  and  hmph 
toward  the  heart.  (3)  It  renders  the  grasp  of  the  hand  surer  by 
its  intimate  adhesion  to  the  skin. 

NERVOUS    SYSTEM. 

Palmar  Nerves. — Hartmann,^*'  at  the  December  meeting  of 
the  Societe  Anatomique,  drew  the  attention  of  the  members  to  an 
imdescribed  though  frequent  disposition  of  the  collateral  branches 
of  the  palmar  nerves,  consisting  of  buttonhole  anastamoses  or 
elliptical  loops,  seldom  longer  than  10  mm.  The  simplest  type  is 
fre(iuently  seen  in  the  terminal  branches  of  the  median,  and  in 
this  locality  one  of  the  digital  arteries  may  be  obser\  ed  passing 
through  it,  tlie  object  of  the  loop  or  "  buttonliole  "  being  doubtless 
to  give  passage  to  those  special  vessels.  Generally  but  one  or  two 
are  found,  but  in  one  case  Hartmann  met  witli  three,  giving  pass- 
age to  the  first  three  digital  arteries.  He  considers  them  by  no 
means  anomalies,  having  met  with  them  in  two-thirds  of  the 
subjects  examined. 
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BLOOD. 

One  ol'  the  most  revolutionary  papers  upon  the  structure  and 
functions  of  the  red  corpuscles  of  the  blood  which  has  appeared  in 
physiolo<:;ical  literature  for  a  long  time  has  been  published  recently 
by  ^NIosso^  in  the  form  of  a  preliminary  connnunication,  with  the 
])romise  of  a  more  complete  paper  with  illustrations  in  the  near 
future.  Mosso  calls  special  attention  to  the  facility  with  which  a 
large  number  of  the  red  corpuscles  undergo  post-mortem  changes 
after  removal  from  their  normal  environments.  It  is  not  possible 
to  make  an  ordinary  microscopic  preparation  of  blood  without 
causing  a  large  number  of  the  red  corpuscles  to  undergo  alteration, 
or  even  complete  destruction,  changes  which  ha^•e  in  large  part 
escaped  tlu;  observation  of  previous  investigators.  ]Mosso  gi^"es 
the  Ibllowing  description  of  the  normal  structure  of  a  red  corpuscle. 
Each  corpuscle  contains  an  external  envelope  or  sac,  a  fibrillar 
reticidum,  granidar  substance,  and  a  nuclear  sac.  In  the  blood 
of  birds  tlie  nuclear  sac  carries  at  the  extremities  of  its  long  axis 
])rolongati()ns  which  place  it  in  communication  with  the  external 
envelope,  l^etween  the  external  envelope  and  the  nuclear  })ortion, 
in  what  Mosso  calls  tlie  cortical  part  of  the  c()r])uscl(\  two  sid)- 
stances  are  contained  whicli  mutually  penetrate  each  other,  on(> 
colored  yellow  by  luemoglobin,  tlie  other  colorless.  AVith  the 
exception  of  the  serum  of  the  blood  of  the  animal  from  whicli  the 
specimen  is  taken,  all  so-called  neutral  licpiids.  such  as  normal  salt 
solution,  or  fixing  reagcnits,  such  as  osinic  acid,  cause  great  changers 
in  the  red  corpuscles,  many  ol'  them  disintegrating,  so  that  the 
usual  method  of  enumeration  by  diluting  with  an  artificial  serum 
cannot  be  considered  of  a  alue  as  far  as  the  absolute  number  of 
(•21)2) 
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corpuscles  is  concerned.  'J'he  bi-concave  form,  whicli  is  universally 
l)elie\-ecl  to  be  the  normal  shape,  Mosso  takes  to  be  the  befi^innin<j^ 
ol'  an  alteration  caused  by  abnormal  conditions.  In  his  opinion  also 
the  blood  plaques  must  be  considered  as  remnants  of  disintegrating 
red  corpuscles.  Not  all  of  tlu^  red  corpuscles  can  give  rise  to 
plaques. — onlv  those  wliicli  are  so  sensitive  to  changes  in  their 
surroundings.  In  opposition  to  all  the  present  views  of  blood 
coagulation,  Mosso  holds  that  the  red  corpuscles  phn  tlic  chief  part 
in  the  process.  Their  most  characteristic  degradation  change  is 
what  he  calls  hyaline  degeneration ;  a  gelatinous  transparent  layer 
forms  round  the  corpuscle,  while  the  nucleus  also  becomes  swollen, 
and  usually  these  corpuscles  fuse  together  into  masses.  He  agrees 
with  Bizzozero  with  regard  to  the  part  taken  by  the  plaques  in 
coagulation,  though  his  interpretation  of  the  phenomenon  is 
different,  inasnnich  as  he  believes  that  the  i)laques  are  simply  dis- 
integrated red  corpuscles.  Mosso's  theory  of  coagulation,  then,  is 
simple  and  entirely  new.  Briefly  stated,  he  believes  that  the 
coagulum  is  composed  of  a  certain  number  of  red  corpuscles  which 
die,  undergo  hyaline  degeneration,  become  decolorized,  and  ibrm  a 
gelatinous  mass.  He  also  tliinks  that  the  white  corpuscles  or 
leucocytes  of  the  blood  originate  from  the  red  coi-puscles.  In 
normal  blood  he  distinguishes  four  kinds  of  leucocytes,  namely, 
those  with  flne  granules,  those  with  large  granules,  nuclear  sacs, 
and  hyaline  corpuscles.  The  finely  granular  leucocytes  originate 
from  the  nuclei  of  the  red  corpuscles.  The  leucocytes  with  large 
granules  are  also  derived  from  the  red  corpuscles.  They  can  often 
be  found  in  intermediate  stages  with  few  granules  and  stiU  colored 
with  haemoglobin.  The  amoeboid  movements  of  these  coi*|3Uscles, 
so  universally  regarded  as  the  expression  of  an  actively  living  cell, 
are  in  Mosso's  opinion  simply  an  indication  of  death  and  disinte- 
gration. The  presence  of  so  many  leucocytes  in  the  lymph  circu- 
lation offers  no  difficult}'  to  his  theory,  since  he  believes  that  the 
red  corpuscles  easily  migrate  through  capillary  walls,  and  get  into 
the  lympli  spaces.  Here  the  weaker  ones  undergo  degenerative 
changes  and  form  leucocytes,  wliile  the  more  resistant  ones  are 
finally  brought  back  to  the  blood  unharmed.  With  regard  to  the 
origin  of  pus,  he  criticises  Cohnheim's  experiments  upon  the 
migration  of  the  white  corpuscles  from  the  blood-^■essels  during 
infiannnation.     He  states  that   in   repeating   Cohnheim's  experi- 
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ments  ho  found  that  the  migration  of  white  corpuscles  is  a  com- 
paratively rare  phenomenon,  and  in  this  respect  Mosso  is  in  accord 
with  several  other  ohservers. 

On  the  contrary  Mosso  states  that  the  red  (Mjrpuscles  easily 
penetrate  the  capillary  walls,  and  the  less  resistant  ones  cliange  to 
leucocytes.  Only  on  sucli  a  tlieory,  he  contends,  is  it  possible  to 
explain  the  enormous  numbers  of  pus  corpuscles  found  in  ab- 
scesses. Microscopical  examination  of  pus  shows  tlie  red  corpus- 
cles in  ^'arious  stages  of  transition  to  pus  leucocytes,  and  their 
transformation  can  be  seen  more  satisfactorily  wluni  a  drop  of 
hiunan  blood  is  injected  into  tlie  anterior  chamber  of  the  eye  of 
the  dog ;  the  drop  of  blood  luider  these  conditions  soon  clianges  to 
pus,  and  the  transitional  changes  can  be  obtained  without  difficulty. 
Moreover,  the  malarial  germ  of  Laveran  and  the  cells  found  in 
various  tissues  of  tlie  body,  which  have  been  described  as  giant 
cells,  osteoclasts,  etc.,  he  also  explains  as  originating  from  the 
degeneration  of  red  corpuscles.  As  the  communication  is  only 
preliminary  and  unaccompanied  by  figures,  it  is  impossible  to 
criticise  it  justly ;  but  judged  from  internal  evidence  it  is  an  un- 
satisfactory paper,  and  the  novel  theories  which  the  author  proposes 
are  too  much  opposed  to  many  well  established  facts  to  meet  with 
any  acceptance  unless  supported  by  very  strong  evidence.  For 
such  evidence  we  must  wait  until  the  complete  paper  appears. 

The  chemistry  of  the  coagulation  of  blood  has  also  received 
an  entirely  new  contribution  during  the  present  year  from  A^  ool- 
dridge.'"^  The  theory  now  most  generally  accepted  is  the  modifica- 
tion of  Schmidt's  old  theory,  suggested  by  Hammarstem. 

According  to  the  latter  the  formation  of  fibrin  r(^sults  from 
the  splitting  u])  of  fibrinogen  under  the  infiuence  of  fibrin  lerment, 
paraglobulin  not  entering  into  the  reaction,  but  acting  only  as  a 
favoring  condition.  For  the  past  few  years  Wooldridge  has  been 
working  out  a  new  theory,  the  latest  form  of  which  is  published 
in  the  paper  under  consideration.  It  is  his  opinion  tliat  the  cor- 
puscles of  the  blood  have  nothing  at  all  to  do  with  the  ])r()cess  of 
clotting.  Coagidation  is  dependent  upon  the  reciprocal  action  of 
two  substances  containcnl  in  the  blo()d-])lasma,  to  which  he  gives 
the  names  of  A-fibrinogen  and  H-fibrinogen.  These  fibrinogens 
are  combinations  oi'  albumin  and  lecithin.  In  bl()()d-])lasnia  pre- 
vented froiri  clotting  by  addition  of  peptone  solution,  A-fibrinogen 
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can  bo  separated  by  cooHiij;-  to  0"  C,  in  the;  form  of  minute 
rounded  ^-ranides,  which  again  dissolve  in  the  plasma  when  the 
temperature  is  raised,  or  ma)'  be  dissolved  by  the  action  of  dilute 
saline  solutions  hke  the  other  members  of  the  globulin  group  of 
albumins.  This  A-fibrinogen  in  solution  is  not  affected  by  the 
action  of  fibrin  ferment.  It  is  well  known  that  peptonized  plasma 
may  be  matle  to  coagulate  by  diluting  with  water  or  by  passing 
CO2  through  it.  According  to  Wooldridge,  this  is  owing  to  the 
presence  of  A-tibrinogen,  since  if  this  albumui  is  removed  the 
peptonized  plasma  will  no  longer  clot  when  acted  upon  by  either 
of  these  re-agents.  Plasma  from  which  the  A-tibrinogen  has  been 
removed  still  contams  large  quantities  of  B-fibrinogen.  Although 
a  plasma  containing  only  this  latter  fibrinogen  will  not  clot  upon 
the  addition  of  fibrin  ferment,  or  even  blood  serum,  nevertheless 
from  it  b}'  partial  precipitations  with  NaCl,  the  fibrinogen  of 
Hammarsten  can  be  obtained,  solutions  of  wliich  in  dilute  salme 
will  clot  upon  the  addition  of  ferment  or  serum.  According  to 
his  view,  then,  the  fibrinogen  obtained  by  Hammarsten  does  not 
pre-exist  in  normal  plasma,  but  is  a  product  of  the  transformation 
of  B-fibrinogen,  which  is  one  of  the  elements  of  normal  blood. 
C'Oagulation  consists  in  an  interaction  between  the  A-  and  B-fibrin- 
ogens  in  which  the  A-fibrinogen  loses  some  of  its  lecithin,  which 
is  taken  up  by  the  B-fibrinogen,  the  latter  then  changing  to  fibrm. 
Instead  of  A-fibrinogen  any  lecithin  containmg  compound — that, 
for  instance,  which  may  be  extracted  from  the  brain  or  the  testis — 
is  equally  effective  in  causing  the  transformation  of  B-fibrinogen 
to  fibrin.  We  know  perfectly  well  that  normal  plasma  can  be 
prevented  from  clotting  by  cooling  to  near  0°  C,  or  by  salting  with 
magnesium  sulphate.  Both  these  actions  are  explained  by  Wool- 
dridge upon  the  supposition  that  the  A-fibrinogen  is  thereby  pre- 
cipitated. But  it  is  furtlier  known  that  in  salted  plasma,  even 
when  filtered  so  as  to  get  rid  of  tliis  precipitate  of  A-fibrinogen, 
coagulation  is  caused  by  the  simple  addition  of  a  ferment.  Ac- 
cording to  the  theory,  the  B-fibrinogen  is  unaffected  by  ferment 
alone,  and  to  explain  this  case  A^'ooldridge  is  obliged  to  assume 
that  the  B-fibrinogen  left  in  the  plasma  after  filtering,  undergoes  in 
some  way  a  transformation  to  the  ordinary  fibrinogen  of  Ham- 
marsten. It  is  scarcely  possible  to  criticise  the  work  of  Wool- 
dridge, since  he  seems  to  have  had  no  followers  in  his  peculiar 
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methods  of  experimenting  upon  the  blood,  and  his  statements 
therefore  have  not  been  tested  by  independent  observations.  His 
theory,  however,  is  not  an  attractive  one,  and  the  experiments  in 
support  of  it  are  far  from  conclusive.  Without  more  convincing 
proofs,  it  is  not  possible  for  one  who  has  worked  at  the  subject 
to  admit  that  the  fibrinogen  obtained  from  blood-plasma  by  the 
method  of  llammarsten  is  not  normally  contained  in  the  blood. 

The  action  of  peptone  in  preventing  the  coagulation  of  blood, 
first  noticed  by  Schmidt-Mullieim,  has  been  the  subject  of  investi- 
gation by  C-ampbell.'  Peptone  injected  into  dog's  blood  in  the 
proportion  of  0.3  grams  of  peptone  to  each  kilogram  of  bod\' 
weight,  will  completely  ])revent  coagulation  in  the  blood  drawn 
shortly  afterward.  Fano  Ibund  tliat  the  blood  of  rabbits  is  not 
affected  by  such  injection,  and  Campbell  states  that  the  same  is 
true  of  cats.  The  blood  after  being  drawn  from  the  body,  in  the 
case  of  the  dog  and  also  the  terrapin,  may  be  prevented  from 
coagulation  by  the  direct  addition  of  peptone  solution,  though  a 
greater  quantity  is  necessary  than  when  it  was  injected  at  once 
into  the  circulation  of  the  living  animal.  In  order  to  understand 
how  the  peptone  acts  in  preventing  coagulation,  Campbell  tried 
the  effect  of  adding  it  directly  to  a  solution  containing  only  pure 
fibrinogen  and  fibrin  ferment.  Such  a  solution,  without  the  addi- 
tion of  peptone,  clots  readily,  but  when  peptone  is  added,  coagula- 
tion is  either  slowed  or  stopped  altogether,  depending  upon  the 
proportion  of  peptone  used.  This  experiment  shows  that  peptone 
will  prevent  the  mteraction  of  fibrin  ferment  and  fibrinogen ;  but 
it  does  not  explain  altogether  the  action  of  peptone  injected  into 
the  circulation  of  the  living  animal,  since  a  smaller  quantity  is 
necessary  in  this  case  than  when  peptone  is  added  to  blood  drawn 
from  the  animal  and  in  whicli  the  ferment  lias  had  time  to  form. 
The  efficiency  of  the  smaller  amount  in  the  first  place  depends, 
according  to  Campbell,  upon  the  flict  that  some  of  the  elements  of 
the  blood,  probably  the  leucocytes,  take  up  a  portion  of  it,  and  in 
this  act  are  so  changed  as  to  be  incapable  of  taking  part  in  coag- 
ulation. The  author  seems  to  think  that  the  action  of  peptone  in 
preventing  coagulation  is  twofold :  First,  by  its  action  on  the  leu- 
cocytes it  prevents  the  formation  of  ferment;  second,  when  the 
ferment  is  formed,  the  presence  of  peptone  prevents  or  retards  the 
action  of  the  ferment  in  changing  the  fibrinogen  to  fibrin. 
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The  origin  of  the  ferment  in  shed  blood  which  starts  the  pro- 
cess of  coaguhition  is  still  unsettled.  It  has  been  shown  in  the 
last  few  years  that  what  we  call  til)rin  ferment  may  be  formed  in 
the  disintegration  ol"  almost  any  form  of  albunnn.  AMiile  tliis 
must  be  accepted  as  tnie,  it  still  remains  a  question  as  to  what 
body  gives  rise  to  the  ferment  in  shed  blood.  Tliere  are  at  present 
two  views.  According  to  the  older  one,  the  breaking  down  of  the 
white  corpuscles  of  the  blood  liberates  the  ferment;  according  to 
the  more  recent  theoiy,  the  disintegration  of  the  blood  plaques  is 
the  origin  of  the  ferment.  Kriiger/  in  a  recent  paper,  endea\ors 
to  prove  the  old  theory.  Contrary  to  the  results  of  Wooldridge, 
he  finds  that  the  injection  of  leucocytes  into  the  blood  of  a  living 
animal  quickly  causes  death  from  intravascular  clotting.  This 
happened  when  the  leucocytes  were  obtained  from  lymph  glands 
as  well  as  when  obtained  from  settled  horse  blood.  This  he  takes 
as  demonstrating  the  incorrectness  of  the  theory  of  coagulation 
proposed  by  Wooldridge,  according  to  which  the  corpuscular 
elements  of  the  blood  take  no  part  in  the  process.  The  expeii- 
ments  of  Kriiger,  while  showing  that  injection  of  leucocytes  into 
the  blood  in  large  quantities  will  cause  intravascular  clotting,  are  by 
no  means  proof  that  the  normal  clotting  of  blood  starts  from  the 
breaking  down  of  the  leucocytes.  The  balance  of  evidence  at 
present  points  to  the  plaques  as  bemg  the  source  of  the  ferment. 
Whether  or  not  they  are  to  be  considered  as  independent  elements 
of  the  blood,  is  another  thing.  According  to  some  they  are  simply 
derivatives  of  the  breaking  down  of  the  red  or  white  coqDuscles. 
A  new  theory  of  their  origin  is  proposed  in  a  paper  by  Lowit.'' 
The  plaques  of  warm  blooded  animals  he  regards  as  simply  glob- 
ulins precipitated  from  the  plasma  and  accidentally  assuming  the 
shape  of  formed  elements.  From  observations  made  upon  the 
mesentery  of  living  white  mice,  he  states  that  these  bodies  are  not 
normally  present  in  the  blood. 

It  may  be  mentioned  that  Eberth,''  in  a  new  paper,  pubHshes 
a  description  of  the  histology  of  certain  corpuscles  in  the  cold 
blooded  animals,  which  correspond  in  function  to  the  plaques  of 
mammals.  These  corpuscles  are  oval,  or  in  some  cases  spindle 
shaped  bodies,  containing  a  ver}'  large  nucleus  surrounded  by  a 
small  envelope  of  protoplasm.  Like  the  plaques  of  mammalian 
blood,  they  quickly  run  together  into  masses  after  the  blood  is 
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drawn,  a  property  not  shown  by  the  leucocytes,  from  which  they 
are  quite  distinct  moi'phologically. 

To  the  other  constant  chemical  constituents  of  tlie  blood,  it 
seems  that  we  must  now  add  lactic  acid.  Berlinerblau,"  from 
analyses  of  the  blood  of  scAcral  animals,  obtained  the  following  re- 
sults. Rabbit  blood  contains  from  ().()()45  to  0.0723  per  cent,  of 
lactic  acid;  dog's  blood,  0.071  percent.,  and  venous  Immaii  blood 
0.0079  per  cent.  Artificial  circulation  of  blood  containing  glyco- 
gen through  the  hind  liml)s  of  dogs  and  rabbits,  caused  a  marked 
increase^  in  the  percentage  of  lactic  acid  in  the  blood  used.  Since 
the  perfus(Hl  blood  contain(Hl  always  in  addition  a  certain  amount 
of  sugar  not  present  in  it  before,  the  theory  is  that  the  glycogen 
was  first  clianged  to  sugar  and  then  to  lactic  acid.  Experiments 
of  Seegcn  pointing  in  the  same  direction,  a\  ill  be  mentioned  in 
speaking  of  the  chemistry  of  muscle. 

Some  interesting  experiments  have  been  made  by  Jones**  to 
determine  the  variations  in  the  specific  gravity  of  the  blood  during 
health,  and  the  causes  producing  tlicse  variations.  While  not  of 
direct  practical  or  theoretical  importance,  they  give  statistics  which 
may  prove  useful. 

His  experiments  were  all  made  upon  human  blood,  a  drop 
of  blood  being  taken  from  the  finger  near  the  nail.  The  method 
of  determining  the  specific  gravity  of  this  drop  was  a  variation 
of  that  originally  proposed  by  Roy.  The  drop  was  introduced 
into  a  mixture  of  glycerine  and  water  of  knowai  specific  gravity,  and 
a  number  of  different  solutions  having  been  prepared  pre\  iously,  the 
solution  in  whicli  the  drop  of  blood  just  floated  gave  its  specific 
gravity.     The  results  obtained  were  as  follow : — 

1.  Effect  of  A(je  and  Se.v. — The  specific  gravity  of  the  blood  is 
higliest  at  birth,  about  1,066  in  both  sexes,  and  falls  ra])idly  up  to 
the  second  year,  the  fall  being  especially  sharj)  about  the  second 
week  of  extra-uterine  life.  At  the  end  of  the  second  year  it  varies 
from  1,048  to  1,050,  and  then  begins  to  rise  again,  the  curve  of 
increase  being  distinctly  different  in  the  two  sexes.  The  male  and 
female  probably  nc^■er  have  blood  of  the  same  specific  graiity 
except  shortly  afler  birth  and  in  old  age.  During  pregnancy  tlie 
specific  gravity  of  the  female  blood  is  always  slightly  lower  than  in 
women  of  the  same  age  who  are  not  ])regnant. 

2.  Effect  of  Food. — Eating  always  tended  to  produce  a  lower- 
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ing  of  the  specific  gravity,  which  was  more  marked  the  greater  the 
quantity  of  water  taken  with  the  food.  AVhen  alcohol  was  used 
with  the  food,  this  fall  was  not  noticed. 

8.  Din  null  Viiri((fi<>//s. — There  is  a  well  marked  diumal  varia- 
tion. The  sp(u-itic  gra\"ity  falls  steadily  during  the  day  with  more 
sudden  drops  al'ter  each  meal;  while  during  the  night,  when  sleep- 
ing, it  slowly  rises  again.  In  lik(^  maanier,  constant  differences 
were  found  in  blood  taken  from  various  parts  of  the  body.  Jones 
attempts  no  general  ex])lanation  of  the  cause  of  these  changes ;  but 
it  is  very  interesting  to  notice,  that,  as  far  as  the  data  in  om-  pos- 
session go,  hi  nearly  all  the  cases  where  Jones  found  a  diminution 
in  the  specific  graA  ity  of  the  blood,  other  observers  have  shown 
there  is  a  coiTesponding  diminution  in  the  number  of  red  corpus- 
cles, and  vice  versa.  The  coincidence  seems  to  show  that  the  two 
series  of  facts  stand  in  close  connection,  and  that  possibly  the  low 
specific  gravity  in  any  particular  case  is  an  indication  of  a  less 
number  of  red  corpuscles,  or  that  both  diminution  in  the  number 
of  red  corpuscles  and  in  the  specific  gravity  simply  means  a  greater 
relative  amount  of  plasma  at  such  times. 

MUSCLE. 

Ewald^  has  attempted  to  obtain  a  final  answer  to  the  question 
as  to  whether  the  volume  of  the  muscle  (;hanges  during  contrac- 
tion. It  is  agreed  on  all  hands  that  the  change  if  any,  is  very 
slight.  It  is  generally  stated  that  the  volume  is  diminished  by  an 
amount  equal  to  1-1370.  Ewald  has  devised  new  and  more  deli- 
cate apparatus  to  investigate  this  point,  and  has  also  repeated  the 
experiments  of  other  observers,  using  their  ap])aratus.  He  states 
that  in  no  case  could  he  get  any  change  at  all  in  volume.  He 
further  says  that  in  repeating  the  experiments  of  others  on  this 
subject,  he  has  been  able  in  each  case  to  detect  the  probable  error. 
always  an  error  in  apparatus,  and  has  thus  reconciled  the  differ- 
ences in  their  results.  His  e\j)eriments  seem  to  prove  that  the 
muscle  inidergoes  no  change  of  xolume  at  all  during  contraction. 

Marshall'"  brings  forward  a  new  theory  of  muscle  contraction 
founded  upon  recent  discoveries  in  the  histology  of  the  muscle  fibre. 
M(^lland  some  time  ago  publislunl  in  tlu*  same  journal  an  account 
of  the  microscopic  structure  of  the  muscle  fibn?,  which  is  fully  cor- 
roborated by  jNlarshall,  and  agrees  with  recent  work  by  Retzius 
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aiitl  others.  According  to  these  observers,  the  muscle  fibre  is 
Ibrmed  essentially  of  a  reticulum  containing  within  its  meshes  the 
main  bulk  of'tlie  fibre,  tlio  sarrous  substance.  The  reticulum  con- 
sists of  longitudinal  bars  running  the  whole  length  oi' the  fibre,  and 
corresponding  to  the  muscle  rods  of  Schaefer.  At  certain  points  in 
the  fibre  corresponding  to  the  position  of  Krause's  membranes, 
that  is,  in  the  middle  of  each  light  band,  these  longitudinal  bars 
are  interruptcnl  by  a  trans-serse  net-work  of  fibrils.  The  usual 
appearance  ot"  a  muscle  fibre,  that  of  alternating  dim  and  light 
bands,  is,  according  to  this  view,  simply,  an  optical  phenomenon 
caused  by  the  refraction  of  light  at  the  nodal  points  where  the 
longitudinal  and  transverse  fibrils  meet.  Marshall's  theory  of  the 
muscle  contraction  is  that  it  is  caused  by  a  shortening  of  the  longi- 
tudinal bars,  these  being  the  only  contractile  substances  in  the  fibre 
The  function  of  the  transverse  fibrils  is  to  bring  the  fibre  back  to 
its  normal  resting  shape,  after  the  contraction  is  over,  by  virtue* 
of  their  elastic  action.  Marshall  finds  that  wherever  in  the  animal 
kingdom  muscles  are  present  which  can  contract  quickly,  this  iv- 
ticulum  of  longitudinal  and  transverse*  fibrils  in  the  muscle  fibre* 
can  be  demonstrated ;  while  muscles  which  contract  slowly,  like  the 
ordinary  involuntary  muscle  of  mammals,  are  provided  only  with 
the  longitudinal  fibrils.  The  most  important  part  of  the  contribu- 
tion is  the  description  of  the  histology  of  the  fibre.  The  explana- 
tion of  the  striated  appearance  of  the  voluntary  muscle  fibre  given 
by  Melland  and  Marshall  is  somewhat  supportcnl  l)y  a  recent  con- 
tribution of  Exner,'^  in  which  the  optical  properties  of  the  living- 
muscle  fibre  are  critically  exammed.  His  paper  calls  attention  to 
the  fact  that  the  numerous  layers  which  \m\e  been  described  by 
different  observers  may  be  simply  the  optical  effects  of  the  interfe- 
rence of  light  waves,  and  cannot  be  accepted  as  representing  actual 
structures.  He  believes  that  the  typical  muscle  fibre  consists  of 
two  layers,  a  dim  and  a  light  band  alternating  with  each  other,  and 
tliat  this  appearance  also  is  at  bottom  an  optical  effect,  whatever 
the  structural  difference  may  be  which  gives  rise  to  it. 

A  re-investigation  of  the  effect  of  warming  upon  the  irritability 
of  frog's  muscle  by  Edwards'-  has  led  to  some  int(M-(>sting  and  sug- 
gestive results.  The  experiments  were  made  upon  curarized  and 
non-curarized  muscles,  upon  muscles  excised  from  the  body,  and 
upon  muscles  left  in  the  body  witli  tlu*  circulation  intact.     The 
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nuisc'les  -were  rncloscd  in  a  double  walled  chamber,  the  tempera- 
ture of  whicli  could  be  easily  regulated  by  water  flowing  between 
the  walls.  Edwards  found  that  the  effects  of  warming  fall  into 
Ibur  stages  or  periods.  First,  as  the  muscle  is  warmed  from  the 
temptn-atnre  of  the  ordinary  room,  there  is  a  gradual  increase  of  ir- 
ritability up  to  a  maximum,  the  contractions  with  the  same  strength 
of  stimulus  becoming  higher  and  higher  until  the  maximum  is 
reached.  The  temperature  of  this  maximum  irritability  varies  from 
32.75°  C.  to  39,25°  C.  Second,  as  the  temperature  is  raised  above 
the  point  of  maxinuim  irritability,  there  is  a  gradual  diminution  of 
irritability  up  to  complete  loss.  This  efiect  was  obtained  by  keep- 
ing the  temperature  constant  at  the  point  of  maximimi  irritability 
for  a  long  time,  or  more  quickly  by  allowing  the  temperature  to 
rise  slightly.  In  this  stage  the  height  of  the  contractions,  with  a 
stimidus  of  constant  strength,  gradually  sinks  to  zero.  The  third 
stage  is  a  condition  of  complete  loss  of  irritability.  By  carefuUy 
regidating  the  temperature  the  muscle  can  be  kept  in  a  condition 
in  whicli  it  does  not  respond  to  a  maximal  stimulus  from  an  in- 
duction coil,  but  yet  does  not  enter  the  stage  of  heat  rigor.  The 
muscle  can  be  kept  in  this  condition  of  apparent  death  for  half  an 
hour,  and  then  by  careful  cooling  will  regain  almost  its  original 
condition,  and  can  be  used  for  a  second  similar  series  of  heating 
experiments.  The  fourth  stage  is  that  of  the  development  of  heat 
rigor.  If  heated  slightly  above  the  temperature  necessary  to  keep 
it  in  stage  three,  the  muscle  begins  to  shorten  from  the  onset  of 
rigor.  I  f  kept  at  a  constant  temperature,  the  time  necessary  for 
the  development  of  complete  rigor  varies  from  thirty-five  minutes 
to  one  lioTU*  and  twenty-eight  minutes,  though  a  much  less  time  is 
necessary  if  the  temperature  is  allowed  to  rise.  The  most  inter- 
esting result  of  the  paper  is  the  liict  that  wdien  heated  to  a  certain 
temperature,  the  irritability  of  the  muscle  can  be  destroyed  witli- 
out  causing  heat  rigor,  and  that  tlie  muscle  can  be  kept  in  this 
condition  for  a  long  tim(^  and  its  irritability  be  restored  by  subse- 
([uent  cooling.  In  other  words,  by  heating,  the  muscle  can  be 
brought  into  a  condition  similar  to  that  caused  by  lowering  the 
temperature  to  a  certahi  point;  and  this  fact,  when  more  i'ully 
worked  out,  may  aid  in  ex])laining  the  summcn'  dormancy  of  ani- 
mals, and  the  connection  between  it  and  the  more  usual  winter 
dormancy    or   hibernation.      \^on  Frey^^   contributes   some  inter- 
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cstiiig  facts  with  regard  to  the  effect  of  different  loads  upon  the 
contraction  of  muscles.  In  all  his  experiments  the  gastrocnemius 
muscle  of  curarized  frogs  was  used.  Using  single  maximal  stimuli, 
he  found,  as  he  had  previously  observed  for  tetanic  stimuli,  that 
the  height  of  the  contraction  increased  with  the  load,  at  least  with 
the  two  weights  used,  namely,  0.5  gram,  and  10.5  grams.  One 
most  interesting  result  obtained  was  that  with  an  unloaded  muscle, 
or  what  practically  amounted  to  an  unloaded  muscle,  a  muscle 
with  only  a  weight  of  0.5  gram,  the  single  contractions  with  maxi- 
mal stimuli  were  as  great  as  the  tetanic  contractions.  Under  these 
conditions,  therefore,  there  is  notliing  of  what  is  usually  called  a 
summation  of  contractions.  With  a  muscle  loaded  with  10.5  grams, 
on  the  other  hand,  such  a  sionmation  does  occur,  the  tetanus  curve 
is  higher  than  that  of  the  simple  contraction.  In  tlie  same  way  it 
was  found  that  when  the  first  stimidus  causers  the  muscle  to  pass 
into  a  state  of  contractur  a  simimation  is  also  obtainc^l,  the  second 
contraction  starting  from  the  height  of  the  contractur. 

Lee^*  describes  the  electrical  phenomena  accompanying  the 
contractions  of  different  muscles  of  the  frog,  making  use  of  the 
capillary  electrometer  instead  of  the  galvanometer  to  determine 
the  changes  in  electrical  condition.  He  finds  that  in  most  of  the 
muscles  of  the  frog,  when  the  muscle  is  stimulated  through  its 
nerA(\  and  the  wires  to  the  electrometer  are  led  off,  one  Irom  tlie 
middle,  and  one  from  the  lower  end  of  the  muscle,  the  curve  ol' 
variation  in  the  electrometer  shows  three  phases:  first,  a  decided 
but  brief  negative  variation ;  second,  a  longer  lasting  positive 
variation;  and  third,  a  long  continued  negative  variation  lasting 
through  the  time  of  (contraction  and  relaxation  of  the  muscle. 
From  the  long  duration  of  these  electrical  phenomena,  extending 
over  the  whole  })eriod  of  the  muscle  contraction,  Lee  concludes 
that  there  is  a  much  closer  connection  b(>tween  the  electrical 
changes  and  the  mechanical  changes  hi  form  oi'  the  muscle  than 
is  usually  supposed.  The  electrical  phenomena  have  been  con- 
sidered generally  as  precedhig  the  mechanical  phenomena  of  th(^ 
shortening  of  the  nniscl(> ;  that  is.  as  an  indication  of  the  cluMiiical 
or  physical  changt>s  in  the  musde  substance  which  are  preparatory 
to  a  contraction.  Lee's  experiments  show  that  the  two  sets  of 
phenomena — electrical  and  inoclianical — run  a  ])arallel  course  as  far 
as  the  element  of  time  is  concerned,  and  furthermore,  in  a  fatigued 
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niusclo,  both  the  mechanical  and  (^Icctrical  curves  are  prolonged 
and  lowered. 

.\  nnniber  of  experiments  have  been  made  by  Fick^^  on 
muscular  contractions  in  living  men.  With  voluntary  stimuli  the 
lifting  power  of  the  muscle  used,  the  abduc;tor  indicis,  was  found 
to  be  2  Ivilos.,  or,  calculating  for  leverage,  10  kilos.  This  repre- 
sents nearly  tlie  absolute  power  of  the  muscle,  not  exactly,  because 
the  direction  of  the  fibres  w^as  not  considered.  A  remarkable  fact 
obtained  was  that  the  pow-er  in  tetanus  w^as  ten  times  what  it  was 
with  single  shocks,  wdiile  in  the  contractions  of  the  frog's  muscle, 
the  ratio  w  as  only  as  one  to  two.  It  would  seem  then,  that  in  the 
human  muscle  the  summation  of  contractions  is  more  complete 
than  in  frog's  muscle.  Electrical  stimulation,  Fick  found,  does 
not  bring  out  the  pow  er  of  the  muscle  to  the  same  extent  as  volun- 
tary stimulation. 

With  regard  to  the  chemistry  of  the  muscle,  the  most  im- 
])ortant  contribution  of  the  year  is  a  paper  by  Halliburton.^''  The 
author  states  that  the  w^ell  know^n  experiments  of  Kiihne  upon 
the  muscle  plasma  and  its  coagulation,  made  upon  the  frog's  muscle, 
can  be  repeated  easily  upon  the  muscle  of  warm  blooded  animals. 
His  method  of  working  was  as  follows :  a  rabbit  was  bled  to  death 
from  the  carotid,  the  abdomen  was  quickly  opened,  a  cannula  in- 
serted into  the  descending  aorta,  and  normal  salt  solution  cooled 
to  5°  C.  was  injected  until  the  vessels  of  the  lower  limbs  were  dis- 
tended. The  inferior  cava  was  then  opened,  and  the  injection 
continued  until  every  trace  of  blood  was  washed  out.  Next  the 
limbs  were  quickly  skinned,  small  pieces  of  muscle  rapidly  cut  out, 
and  thrown  into  a  mixture  of  ice  and  salt.  After  they  were  frozen 
hard  they  were  removed  to  a  cold  plate,  and  cut  into  fine  slices 
across  the  direction  of  the  fibres  with  a  knife  previously  cooled. 
The  frozen  slices  were  then  wrapped  in  linen,  and  the  plasma 
pressed  out  by  means  of  a  nu^tal  lemon-squeezer  also  previously 
cooled.  The  mus(l(>  ])l;isrn;i  obtniiuHl  in  this  way  was  a  yellowish 
\iscid  liquid,  faintl}  alkaline,  and  at  ordinary  temperatures  clotted 
in  from  one  to  two  hours,  though  if  kept  at  40°  C.  coagulation 
occurred  within  thirty  minutes.  C'uriously  enough  this  plasma 
takes  a  longer  time  to  clot  than  the  muscle  plasnin  ol'  the  frog. 
Following  the  analogy  of  blood  coagulation,  Halliburton  Ibund 
that  by  making  extracts  of  the  frozen  muscle  with  a  ten  per  cent. 
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NaCl  solution,  five  per  cent.  MgSO^  solution,  or  a  half  saturated 
solution  of  Na^SOj  he  could  get  what  we  may  call  a  salted  muscle 
plasma,  which,  like  salted  blood  plasma,  did  not  clot  except  when 
diluted,  and  then  gave  a  typical  muscle  coagulation  with  formation 
of  myosm.  Moreover,  if  the  animal  was  allowed  to  go  into  com- 
plete rigor  mortis,  and  the  coagulated  myosin  of  the  muscle  was 
extracted  by  any  of  the  above  mentioned  saline  solutions,  then  the 
solution  of  myosin  when  diluted  clotted  just  as  the  solution  of 
fresh  frozen  muscle  plasma,  the  only  difference  in  the  two  solutions 
being  that  the  extract  of  the  dead  muscle  had  an  acid  reaction, 
while  the  muscle  plasma  itself  had  an  alkaline  reaction.  One  of 
the  most  curious  results  obtained  by  Halliburton  was  that,  after 
extracting  the  myosin  of  muscle  with  NaCl  or  MgSO^ ,  and  then 
diluting  the  solution  so  as  to  make  it  clot,  tliis  clot  could  be  redis- 
solved  in  either  of  these  saline  solutions,  and  the  solution  when 
diluted  again  clotted.  This  clot  in  turn  could  be  treated  the  same 
way,  the  process  being  repeated  five  times  in  one  specimen.  Call- 
ing the  precursor  of  myosin  in  the  muscle  plasma  myosinogen,  the 
passage  of  a  living  muscle  into  rigor  mortis  may  be  explained  as  a 
transformation  of  myosinogen  to  myosin,  and  the  passing  away  of 
rigor  as  a  transformation  of  myosin  back  to  myosinogen,  since  the 
(•lot  of  myosin  when  dissolved  in  saline  solution  evidently  passes 
back  to  myosinogen.  When  the  salted  muscle  plasma  or  the  saline 
extract  of  dead  muscle  was  heated  by  the  method  of  fractional 
heating,  it  showed  the  presence  of  four  proteids,  with  the  following 
temperatures  of  heat  coagulation:  47°  C,  56°  C,  63°  C,  73°  C. 
The  muscle  serum  left  after  the  separation  of  the  clot  of  myosin 
contained  two  albumins,  coagulating  at  63°  C.  and  73°  C,  while 
the  myosin  clot,  when  redissolved  in  salines,  was  found  to  contahi 
the  two  albumins  coagulating  at  47°  C.  and  56°  C. ;  so  that  what 
is  called  myoshiogen  really  consists  of  these  last  two  albumhis,  and 
in  coagulating  they  are  either  transformed  directly  into  myosin  or 
unite  to  form  the  myosin,  in  this  respect  dift'ering  from  blood 
coagulation. 

In  all  his  experiments,  whenever  myosin  was  I'ormed,  an  acid 
reaction  was  developed  at  the  same  time  in  the  liquid,  giving  some 
additional  proof  of  the  generally  accepted  view  that  the  acid  (lactic) 
develo])(^d  wlien  a  muscle  passes  into  rigor  comes  from  the  ])roteid 
constituents,  and  not  from  a  transformation  of  glycogen.     On  the 
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other  liaiul  a  nuiiiber  of  independent  investigations  made  during 
tlie  course  of  the  present  year  unite  in  showing  that  muscle  is 
capable  of  transforming  glycogen  to  lactic  acid,  whetlicr  or  not  the 
glycogen  is  the  direct  source  of  the  acid  Ibrmed  during  contraction 
and  rigor  mortis.  Carrying  out  still  further  the  analogy  with 
blood  coagulation,  Halliburton  treated  dead  muscle  with  alcohol 
according  to  the  method  used  by  Schmidt  for  extracting  fibrin  fer- 
ment from  serum,  lie  obtained  a  solution  which  had  a  decided 
eftect  in  hastening  myosin  coagulation,  containing  therefore  what 
he  calls  myosin  ferment.  It  was  not  precipitated  by  boiling,  but 
gave  the  proteid  reactions,  and  when  concentrated  answered  to  the 
l)iuret  test.  Examination  of  this  solution  convinced  him  that  the 
proteid  present  was  an  albumose.  When  the  solution  was  satu- 
rated with  ammonium  sulphate  all  the  albumose  was  precipitated. 
The  liquid  remaining  had  no  ferment  action,  while  the  precipitate, 
Mhen  redissolvcd,  gave  distinct  indication  of  the  presence  of  fer- 
ment like  the  original  solution.  From  this  he  concluded  that  the 
albumose  acts  as  a  myosin  ferment.  The  action  of  this  myosin 
icrment  was  not  destroyed  by  heating  until  tlie  temperature  reached 
100°  C,  in  this  respect  differing  from  fibrin  ferment.  Further 
experiments  showed  that  the  fibrin  ferment  and  the  myosin  ferment 
were  not  interchangeable.  Halliburton's  experiments  are  particu- 
larly welcome  because  of  the  light  they  throw  on  the  nature  of  the 
different  albumins  in  muscle  plasma.  The  temperature  of  the  heat 
coagulation  of  these  albumins  has  already  been  given.  The  names 
which  he  proposes  for  them  are  as  follow :  The  albumin  coagu- 
lating at  47°  C.  he  calls  paramyosinogen ;  it  takes  part  in  the 
formation  of  myosin  though  it  will  not  alone  give  a  clot  of  myosin 
when  acted  upon  by  myosin  ferment.  The  albumin  coagulating 
at  56°  C.  he  names  myosinogen ;  it  takes  an  essential  part  in  the 
formation  of  the  myosin  clot,  and  when  isolated  and  treated  with 
mvosin  ferment,  it  will  itself  form  a  clot.  The  albumin  coa<>ulatinir 
at  63°  C.  he  names  myoglobulin ;  it  resembles  paraglobulin  very 
closely  in  its  properties,  except  that  it  coagulates  at  a  lower  tem- 
perature ;  it  takes  no  part  in  the  formation  of  the  clot.  The 
all)umin  coagulating  at  73°  C.  he  names  muscle  albumin  ;  it  is 
apparently  identical  with  the  serum  albumin  of  blood,  and  witli 
the  serum  albumin  of  muscle  scrum  previously  described  by  Kiihne. 
The  albumose  found  in  the  muscle  serum  he  believes  to  be  the 
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same  as  the  deiitero-albumose  of  Kiihue  and  Chittenden,  and 
moreover  it  acts  as  a  myosin  ferment.  In  connection  with  HaUi- 
burton's  paper,  and  having  a  possible  connection  with  some  of  his 
results,  may  be  mentioned  a  communication  by  Brown-Sequard,^^ 
who,  in  1885,  pointed  out  a  curious  phenomenon  shown  by  dead 
muscle  which  had  passed  into  rigor  mortis.  He  found  that  muscles 
in  this  condition  were  not  absolutely  quiescent,  but  contracted  and 
relaxed  periodically  as  in  living  muscle,  except  that  the  contrac- 
tions and  relaxations  were  not  so  marked  and  were  of  much  longer 
duration.  He  has  since  studied  the  phenomenon  with  more  care 
and  taken  graphic  records  of  the  movements.  He  finds  that  the 
contractions  are  quite  regular,  indeed,  almost  rhythmic  m  charac- 
ter. On  the  two  sides  of  the  body  the  movements  showed  great 
similarity,  and  they  might  continue  for  weeks  after  the  death  of  the 
animal.  In  muscles  paralyzed  by  section  of  the  sciatic  nerve  in  a 
lining  animal,  movements  of  this  kind  were  not  observed,  which 
seems  to  show  that  the  death  of  the  muscle  and  the  development 
of  rigor  were  necessary  conditions  for  their  existence.  With  regard 
to  the  cause  of  these  movements,  Brown-Sequard  promises  another 
communication  in  which  he  intends  to  demonstrate  that  they 
depend  upon  the  independent  irritability  of  the  muscle.  It  seems 
quite  possible  that  these  post-mortem  shortenings  and  lengtlienings 
of  the  muscle  may  be  owing  to  the  partial  solution  and  recoagula- 
tion  of  the  muscle  myosin,  as  suggested  by  the  experiments  of 
Halliburton  just  quoted. 

From  chemical  analyses  of  the  fresh  muscle  of  tlie  dog  and 
the  horse,  Seegen''*  is  able  to  confirm  the  statement  of  Nasse  that 
glycogen  is  a  constant  constituent  of  fresh  muscle,  and  that  tlic 
longer  the  muscle  is  kept  the  more  of  the  glycogen  disappears, 
sugar  taking  its  place.  vSince  the  conversion  of  the  glycogen  to 
sugar  continued  long  after  rigor  mortis  had  set  in,  Seegen  con- 
cluded that  the  muscle  itself  poss(^sses  the  inherent  power  of  pro- 
ducing this  transformation.  To  determine  the  influence  of  muscu- 
lar tissue  upon  this  reaction,  he  mixed  together  a  solution  of 
glycogcMi  of  known  strengtli,  blood,  and  pieces  of  fresh  muscle. 
Tlie  blood  was  kept  arteriali/od  by  air  drawn  tlirougli  it,  and  was 
used  with  the  idea  that  it  would  keep  the  musch^  in  a  living  con- 
dition. When  these  three  things  were  kept  in  contact  with  one 
another  for  several  hours,  it  was  found  that  the  glycogen  had 
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fompletely  disappeared,  and  a  corresponding  amount  of  sugar  had 
appeared.  The  conversion  of  the  glycogen  in  this  case  was  caused 
partly  by  the  blood,  as  shown  by  control  experiments,  but  chiefly 
by  the  muscle,  lie  concluded  I'rom  this  that  muscle  kept  liv- 
ing (?)  by  contact  with  arterial  blood  is  capable  of  changing  gly- 
cogen to  sugar.  These  experiments  cannot  be  taken  as  applicable 
at  once,  without  further  proof  to  living  muscle  under  normal 
conditions.  The  experiments  of  Berlinerblau,  previously  quoted, 
ga\e  similar  residts,  but  were  made  under  much  better  conditions. 
The  latter  showed  that  when  glycogen  was  added  to  blood  kept 
circulating  artificially  through  the  hind  limbs  of  dogs  and  rabbits, 
tlie  lactic'  acid  present  in  the  blood  was  markedly  increased,  and 
tliat  sugar  also  appeared  in  the  blood ;  apparently  the  glycogen 
was  changed  first  to  sugar,  and  this  in  some  way  was  converted 
into  lactic  acid.  Somewhat  similar  experiments  by  Marcuse^''  gave 
practically  the  same  results.  The  author  concluded  that  the  gly- 
cogen in  muscle  is  the  source  of  the  lactic  acid  formed  during 
contraction,  whatever  may  be  the  source  of  the  acid  produced 
wlien  the  muscle  goes  into  rigor. 

Chauveau  and  Kaufmann'"^^  in  a  'very  ingenious  way  have 
attempted  to  show  that  the  amount  of  energy  consumed  m  the 
mechanical  work  of  a  contracting  muscle  will  appear  as  heat  if  the 
contraction  of  the  muscle  is  prevented  from  performing  mechan- 
ical work.  Their  experiments  were  made  upon  the  levator  mus- 
cle of  the  upper  lip  of  the  horse.  They  found  that  when  this 
muscle  contracted  without  doing  work,  the  heat  production  for 
eacli  minute  and  gram  of  muscle  was  0.0003*28  cal. ;  while 
wlien  the  contraction  was  allowed  to  perform  work,  the  heat 
production  was  0.000289  cal.  8o  that  the  heat  equivalent  of  the 
work  done  was  0.000034  cal.  in  this  particular  experiment.  In  a 
second  series  ol"  experiments,  the  work  performed  by  this  nuiscle 
when  in  normal  physiological  activity,  that  is  during  the  process 
of  eating,  was  determined  by  a  specially  constructed  dynomometer. 
Calculating  for  one  gram  and  one  minut(^  of  time,  it  was  found  to 
be  about  13  to  15  gram  uK^tres ;  and  this,  reduced  to  its  heat 
equivalent,  equals  0.000031  to  0.000035  cal., — figures  wliicli  agree 
verj'  well  with  those  given  above  as  the  excess  of  heat  |)roduced 
in  the  muscle  when  contracting  without  performance  of  work. 
The  value  ol'  the  experiments  consists  in  showing  that  the  portion 
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of  energy  which  usually  appears  as  work  is  liberated  in  the  form 
of  heat  when  the  muscle  is  so  situated  that  no  work  can  be  done. 

PERIPHERAL    NERVES. 

The  troublesome  subject  of  trophic  nerves  has  received  a  con- 
tribution from  Joseph."^  In  his  experiments  the  second  spinal 
nerve  was  choscni  on  account  of  its  very  fa\^orable  position  for 
operating.  The  ganglion  of  this  nerve,  together  with  portions  of 
the  anterior  and  posterior  roots,  was  excised  in  young  kittens,  and 
the  invariable  result  was  that  the  hairs  upon  certain  areas  of  the 
head,  chiefly  in  a  region  lying  posterior  to  the  ear  and  between  it 
and  the  skull,  atrophied  and  dropped  out,  leaving  bald  places.  In 
this  case  it  was  not  possible  to  explain  the  disturbances  of  nutri- 
tion in  these  areas  upon  the  usual  grounds  of  changes  in  the  cir- 
culation, or  mechanical  injury  resulting  from  a  loss  of  sensibihty 
in  the  parts  affected,  (iaskell's  recent  work  has  shown  that  no 
vaso-motor  fibres  leave  the  spinal  cord  through  this  nerve,  and 
Joseph  could  find  no  evidence  of  any  vaso-motor  changes  after  the 
section  of  the  nerve,  while  the  position  of  the  bald  spots  were  such 
as  to  protect  them  from  injury.  The  experiments  appear  to  give 
some  satisfactory  evidence  for  the  theory  of  trophic  nerves.  For 
the  existence  of  such  ner\es,  a  considerable  amount  of  evidence 
has  been  accumulating  witliin  recent  years  as  the  result  of  pureh- 
physiological  experiments, — for  instance,  Ciaskell's  work  upon  the 
action  of  the  vagus  upon  the  nutritive  condition  of  the  heart.  The 
evidence  from  the  side  ol"  pathology  is  not  always  so  direct,  owing 
to  the  unavoidable  presence  of  disturbing  conditions  which  usually 
make  it  impossible  to  refer  the  effects  of  pathological  lesions 
directly  to  the  action  of  trophic  nerves.  It  is  interesting  in  this 
connection  to  notice  tliat  several  observers  have  furnished  histo- 
logical proof  of  the  connection  of  nerve  fibres  witli  tissue  elements 
which  are  neither  motor,  sensory  nor  glandular.  Quite  recently 
Hoffmann'--  has  published  an  account  of  the  connection  of  nerve 
fibres  with  the  connective  tissue  cells  of  the  mesentery  and  the 
germinating  cells  surrounding  the  stomata  of  the  ])eritoneum. 

One  of  the  most  interesting  cpiestions  in  nerve  physiology  is 
that  of  the  direction  in  which,  degeneration  takes  ])lace  when  the 
nerve  is  cnit.  The  general  view  is  derived  from  AValh^r's  experi- 
ments.    According  to  Waller,  when  a  nerve  trunk  is  (nit,  all  the 
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ptniplieral  portion  degenerates  completely,  while  the  central  por- 
tion remains  intact.  This  difference  is  explained  by  supposing 
that  the  nerve  cells  with  whicli  the  central  end  of  the  neiTe  is  con- 
nected act  as  trophic  centres,  while  the  peripheral  end  dies  because 
it  is  cut  off  Ironi  its  connection  with  these  centres.  Tliis  appar- 
(Mitly  satisfactory  theory  is  found  not  to  meet  the  facts  in  the  case. 
It  has  been  shown  hi  a  number  of  experiments  that  the  central  end 
of  the  nerve,  at  least,  does  not  follow  the  Wallerian  law;  it  does 
not  remain  entirely  unaffected  after  section  of  the  nerve.  Experi- 
ments of  th(^  present  year  by  Friedliinder  and  Krause  and  by 
Krause"^  are  ^'aluable  in  this  connection,  since  they  were  made 
chiefly  upon  man.  The  observations  were  made  upon  amputated 
limbs.  In  Krause's  work  the  nerves  were  got  quite  fresh  for 
study  from  the  amputation  of  limbs  attacked  by  gangrene.  The 
(U^struction  of  the  peripheral  portion  of  the  nerve  by  gangrene  is 
presumably  equivalent  to  destruction  of  the  nerve  by  section  or 
other  means.  Since  the  amputation  was  made  some  distance 
above  the  point  diseased,  it  was  possible  to  study  the  effect  of  this 
pathological  section  upon  the  central  end  of  the  nerve.  Krause 
found,  in  corroboration  of  his  and  Friedliinder's  study  of  the  central 
end  of  the  nerve  upon  the  cadavers  of  persons  whose  limbs  had 
been  amputated  some  years  previously,  that  in  the  central  end  a 
number  of  fibres  had  degenerated.  These  were  supposed  to  be 
sensory  fibres  coming  from  the  peripheral  regions  to  which  they 
were  formerly  distributed.  The  study  of  the  peripheral  stump  of 
the  cut  nerve  was  not  possible,  of  course,  in  man,  so  that  for  this 
side  of  the  question  recourse  was  had  to  rabbits.  Contra r\  to  the 
usual  view  it  was  found  that  in  the  peripheral  stump  a  number  of 
fibres  did  not  degenerate,  though  most  of  them  did.  Krause  states 
that  in  the  rabbit  as  many  fibres  in  the  peripheral  end  of  the  cut 
nerve  remained  normal  as  suffered  degeneration  in  the  central  end. 
By  inference  he  supposes  the  same  to  be  true  for  man.  Assuming 
the  correctness  of  the  Wallerian  theory,  that  nerves  die  after  sep- 
aration from  their  trophic  centres,  it  would  follow  that  the  nerves 
in  question,  which  do  not  degenerate  in  the  periplieral  end  and  do 
degenerate  in  the  central  end,  must  have  their  trophic  centres  in 
the  peripheral  tissues.  Such  fibres  in  a  rabbit  are  few  in  number 
and  may  possibly  be  explained  as  recurrent  sensory  fibres,  but  in 
man,  if  the  inference  Krause  makes  is  allowable,  they  are  much 
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too  numerous  to  be  explained  in  this  way.  Krause  supposes  that 
they  are  fibres  which  are  in  connection  at  the  periphery  with 
special  sense  organs,  possibly  the  touch  corpuscles  of  Meissner, 
which  act  as  nutritive  centres. 

Bowditch-'^  contributes  some  interesting  results  obtained  by 
himself  and  his  pupils  with  regard  to  the  action  of  ether  upon 
peripheral  nerves.  If  the  sciatic  nerve  of  a  frog  was  stimulated 
by  an  induction  shock  of  ordinary  strength  the  usual  result  was 
extension  of  the  leg  and  abduction  of  the  toes.  When,  however, 
the  leg  was  suspended  in  a  dilute  (three  per  cent.)  solution  of  ether, 
after  some  time  stimulation  of  the  same  strength  might  cause 
exactly  opposite  movements,  namely,  flexion  of  the  leg  and  adduc- 
tion of  the  toes.  This  ether  eftect  after  a  longer  time  passed  into 
complete  paralysis,  stimulation  of  the  sciatic  causing  no  contractions 
at  all.  If  the  leg  was  removed  from  the  ether  solution  and  washed 
in  normal  salt  solution,  the  paralysis  passed  oft",  and  during  the 
recovery  stimulation  of  the  sciatic  again  gave  the  ether  eflect,  while 
after  complete  recovery  stimulation  gave  only  the  usual  extension 
and  abduction.  When  a  loop  of  the  nerve  was  immersed  directly 
in  the  ether  solution,  substantially  the  same  results  were  obtained. 
Bowditch  explains  the  phenomenon  in  this  way:  "Tlie  ether 
seemed  to  produce  a  change  in  the  nerve  at  the  point  of  application 
which  rendered  it  incapable  of  transmitting  the  ordinary  nerve 
impulse,  complete  paralysis  resulting  when  the  action  of  the  drug 
was  pushed  to  its  extreme,  and  the  so-called  ether  eflects  during 
intermediate  stages."  What  this  "ether  eflect"  really  is,  was 
seemingly  explained  by  further  experiments  upon  the  eflect  of 
weak  and  strong  stimulation  of  the  uninjured  sciatic  ner^e  of  the 
frog.  By  employing  very  weak  induction  currents  to  stimulate 
tlie  sciatic,  flexion  and  adduction,  the  ether  eft'oct,  was  frecpiently 
obtained,  while  stronger  stimidation  gave  the  usual  extension  and 
abduction.  Moreover,  after  the  nerve  had  been  submitted  to  the 
action  of  etlier,  and  the  ether  eflect  had  been  obtained  witli  a 
certain  strength  of  stimulus,  simply  increasing  the  strength  ol*  tlie 
stimulus  was  sufficient  to  cause  extension  and  abduction.  It  seems 
clear,  then,  that  the  ether  efl'ect  can  be  explaincnl  best  by  "sup- 
])osing  that  a  partial  ])aralysis  of  the  nerve  by  the  drug  converts 
what  would  naturally  be  a  strong  into  a  weak  irritation,  and  that 
this  weak  irritation  afl'ects  oidy  the  flexor  group  of  muscles,  because 
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these  are  for  some  reason  or  other  more  irritable  than  tlieir  antag- 
onists." A  more  interesting  example  of  this  same  ether  effect  is 
Ibnnd  in  the  action  of  the  recurrent  laryngeal  nerve  of  the  dog 
upon  the  abductors  and  adductors  of  the  larynx.  The  first  record 
ol'this  was  made  by  Hooper  in  1885.  He  found  that  while  ordi- 
nary stimidation  of  the  recurrent  laryngeal  of  tlie  dog,  when  sliglitly 
or  not  at  all  anaesthetized,  always  caused  a  constriction  of  the 
glottis,  when  the  animal  was  deeply  narcotized  with  ether  the 
same  stimulation  caused  a  dilatation  of  the  glottis.  This  has  since 
been  corroborated  by  experiments  of  8emon  and  Horsley.  F. 
Donaldson,  Jr.,^^  in  a  paper  recently  published,  has  shown  that 
here  also  the  ether  effect  can  be  explained  by  supposing  that  a 
partial  paralysis  of  the  nerve  by  the  drug  converts  what  would 
naturally  be  a  strong  into  a  weak  irritation.  Donaldson  found 
that  weak  stimidation  caused  abduction  only,  and  that  this  passed 
into  adduction  as  the  strength  of  the  stimulus  was  increased.  His 
results  were  obtained  upon  animals  when  slightly  or  deeply  anaes- 
thetized (stronger  stimidation  being  required  in  the  latter  case  to 
produce  the  adduction),  and  in  animals  in  which  no  drug  at  all  was 
used.  In  the  latter  case  the  medulla  was  destroyed,  and  the 
operation  of  exposing  the  nerve  was  quickly  performed  before 
the  irritability  of  the  nerve  and  the  laryngeal  muscles  had  dis- 
appeared. 

The  results  of  section  of  the  cervical  sympathetic  in  mammals 
has  been  known  since  Bernard's  famous  experiment  on  ra])bits. 
Pye-Smith-**'  has  found  that  the  effects  of  this  section  are  perma- 
nent. In  rabbits  kept  for  years  they  could  still  be  observed.  This 
result  may  be  considered  as  an  argument  against  the  theory  of 
peripheral  ganglionic  centres  in  the  ])arts  affected,  since  otherwise 
a  recovery  of  vascular  tone  should  luu  c  been  expected.  An  hiter- 
esting  side  result  was  that  after  division  of  all  the  nerves  going  to 
the  ear,  causing  complete  loss  of  sensibility  and  permanent  con- 
gestion, the  tissues  continued  to  be  properly  nourislu^d,  and  sores 
when  produced  healed  readily,  iiidicathig  the  absence  of  any 
special  trophic  nerves. 

Gaskell,'^^  working  by  his  new  method  of  histological  exam- 
ination, has  proved  to  his  own  satisfaction  that  the  nervi  erigentes, 
like  the  vnso-constrictor  nerves,  lea\e  the  cord  in  the  anterior 
spinal  roots.     Besides  the  morphological  evidence,  he  found  that 
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stimulation  of  the  anterior  roots  of  these  spinal  nerves  caused 
erection  almost  as  pronounced  as  when  the  nervi  erigentcs  them- 
selves were  directly  excited,  while  stimulation  of  the  posterior 
roots  had  no  effect.  As  far  as  experiments  lia\e  been  made,  the 
indications  are  that  all  efferent  nerve  fibres,  and  not  the  motor 
fibres  alone,  leave  the  spinal  cord  through  the  anterior  roots. 

CIRCULATION. 

The  phases  of  the  heart  beat,  as  shown  in  the  cardiogram  of 
the  apex  beat  of  the  human  heart,  has  been  given  a  new  inter- 
pretation by  JNIartius,'^**  who  obtained  his  cur^'es  by  means  of  the 
polygraphion  of  Grunmach.  By  comparison  of  the  curves  obtained 
from  the  polygraphion  witli  auscultation  of  the  heart  sounds,  and 
tracings  of  the  carotid  ])ulse  he  was  led  to  the  following  explana- 
tion of  the  cardiogram  shown  in  the  nccompnnying  figure. 


('ARDiOGUAiMiic  Ctrve  FROM    M.\itrivs.—{X<ilsc/iri/l/.  K I iniaclie  Medivin.) 

The  beginning  of  the  systolic  rise,  marked  A  in  the  figure, 
coincides  with  the  first  heart  sound  and  the  firm  closure  of  the 
auriculo-ventricular  valves.  The  semilunar  valves  are  not  forced 
open  at  the  same  instant.  On  the  contrary,  during  the  whole  rise 
of  the  curve,  both  the  auriculo-ventricular  and  semilunar  valves 
are  (;losed,  and  the  contracting  ventricle  is  simply  squeezing  on  its 
contents.  It  is  during  this  period  that  the  tense  heart  pushes  out 
the  integument,  and  makes  the  cardiac;  impulse.  The  apex  of  the 
curve  or  the  beginning  of  the  fall  of  the  lever  marks  the  time  of 
the  opening  of  the  semilunar  valves  (B  of  the  figure);  that  is,  the 
time  at  which  the  pn^ssun*  within  the  ventricle  has  overcome  the 
arterial  pressure  and  thrown  the  valves  open.     During  the  whole 
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of  the  period  of  the  descent  of  the  lever,  from  B  to  C,  the  blood 
is  strenmiii^T^  from  the  left  ventricle  into  the  aorta.  The  closure  of 
the  seiuihiuai-  valves  occurs  at  C,  and  indicates  the  beginning  of 
the  diastole.  This  last  point  was  determined  by  auscultating  the 
heart,  the  point  indicated  being  coincident  with  the  second  sound 
of  the  heart.  Martins'  statement  that  the  apex  of  the  curve  marks 
the  opening  of  the  semilunar  valves  differs  somewliat  from  pre- 
vious views.  His  evidence  for  this  statement  is  as  follows:  he 
determined  the  rate  of  propagation  of  the  pulse,  and  calculated 
what  time  would  be  necessary  for  it  to  travel  from  the  heart  to  a 
given  point  oi'  the  carotid;  this  time,  in  one  experiment,  he  found 
to  be  0.03  of  a  second.  He  then  took  simultaneous  tracings  of 
the  heart  and  of  the  carotid  pulse.  The  curves  showed  that  the 
rise  of  the  carotid  pulse  began  just  0.03  of  a  second  after  the  apex 
of  the  cardiogram  curve,  demonstrating  that  the  apex  of  the 
latter  curve  marked  the  opening  of  the  semilunar  valves.  An 
almost  exactly  similar  series  of  experiments  by  Edgren"-^  gave 
results  in  some  respects  different  and  in  some  respects  the  same. 
An  example  of  the  cardiographic  curve  obtained  by  him  is  given 
in  the  accompanying  figure.  Edgren  used  the  transmission  method 
of  Marey  (system  of  tambours)  to 
register  the  heart  beats.  He  in- 
terprets his  curve  in  this  way: 
A  marks  the  beginning  of  the 
systole,  as  it  falls  in  with  the  time 
of    the  first  heart    sound,   B   the 

^^^..^4,,^    ^C  t^u^    ^^»^;i„,,„,.    ,.„l,.^ Cardiographic  Curve  FROM  Edgren. 

opennig  ot  the  semilunar  valves,  wentraioiau /.  i>hpsioiogie.) 

determined  by  the  same  method 

as  that  used  by  INIartius.  80  far  the  two  observers  agree  exactly. 
E  marks  the  beginning  of  the  diastole  and  F  the  closure  of  the 
semilunar  valves,  tlie  latter  falling  in  Avith  the  second  heart  sound; 
in  these  points  Edgren  differs  from  ]Martius,  and  agrees  witli 
Chauveau  and  Marey.  By  comparison  of  the  cur^e  with  pulse 
tracings  from  the  carotid,  and  making  allowance  for  the  time  of 
transmission  of  the  pulse  wave,  he  Ibund  that  the  closure  of  the 
semilunar  valves  was  coincident  with  the  dicrotic  wave  of  the 
pulse,  indicating,  therefore,  tliat  this  latter  is  probably  a  reflected 
wave  due  to  the  sudden  closure  of  the  valves. 

The  interpretation  of  such  curves  has  proved  a  difficult  prob- 
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lem,  and  no  dogmatic  statement  can  be  made  as  yet.  We  have 
been  accustomed  to  rely  more  or  less  upon  the  well  known 
researches  of  Chauveau  and  Marey  made  upon  the  heart  of  the 
horse.  Some  recent  experiments,  however,  have  been  made  by 
Rolleston,""  under  the  direction  of  Roy,  wliich  show  that  the 
curves  obtained  from  the  horse's  heart  by  the  French  physiologists 
are  not  the  same  as  those  given  by  the  rabbit  or  dog,  and  that  pos- 
sibly the  explanation  of  their  curves,  given  by  Chauveau  and 
Marey,  may  need  revision.  Rolleston  made  use  of  a  new  man- 
ometer, for  the  description  of  which  reference  must  be  made  to  the 
original  paper.  It  is  sufficient  to  say  that  the  pressure  in  the  con- 
tracting heart  was  measured  by  the  torsion  of  a  steel  ribbon,  the 
angle  of  torsion  being  written  by  a  lever  attached  to  the  ribbon. 
As  it  is  well  known  that  the  torsion  is  exactly  proportional  to  the 
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twistmg  force,  in  this  case  the  contraction  of  the  ventricle,  his 
curves  give  exact  measurements  of  the  variations  of  pressure  in  the 
lieart.  The  cannula  connecting  this  manometer  with  the  lieart  was 
introduced  into  the  lieart  either  through  the  ti])  of  the  auricle,  or 
through  the  apex  of  the  ventricle.  In  eitlier  case  an  opening  was 
made  in  the  thoracic  wall,  though  in  a  f(;w  instances  the  cannula 
was  introduced  into  the  ventricle  without  opening  the  thorax  at 
all,  by  thrusting  a  trocar  througli  the  thoracic  wall  into  tlu*  lef\ 
ventricle  of  the  heart  and  connecting  the  trocar  witli  tlie  man- 
ometer. By  either  method  of  operating,  the  results  were  the  ^ame. 
The  curve  of  endocardial  pressm-e  obtained  b)^  the  latter  method  is 
shown  in  tlie  figure.  The  important  points  whicli  he  makes  are  as 
follow:  Contrary  to  a  statement  of  Chauveau  and  Marey,  there  is 
no  ])reliminary  rise  of  pressure  in  the  ventricle  from  tlu^  systole  of 
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the  auricle.  If  any  such  rise  occurs,  it  falls  in  with  the  general 
systolic  rise  of  the  ventricle,  and  does  not  come  out  as  a  separate 
curAe.  Possibly  this  ditierence  bet^^■een  the  two  observers  may  be 
explained  by  the  fact  that  the  heart  of  the  horse  beats  much  slower 
than  that  of  the  dog.  The  bursting  open  of  the  semilunar  calves 
occurs  somewhere  between  A  and  B,  more  accurately  in  the  upper 
tliird  of  the  line  AB.  Rolleston  determined  the  time  of  the  open- 
ing of  these  valves  by  the  same  method  as  that  used  by  Martins 
and  Edgren,  viz.,  by  comparison  with  simultaneous  tracings  of  the 
carotid  pulse.  Unfortunately  his  results  differ  from  those  of  the 
other  two  observers.  The  difference  in  the  animal  used  for  exper- 
imenting cannot  be  considered  sufficient  to  explain  the  discrepancy. 
The  method  used  by  one  or  the  other  of  them  must  be  at  fault,  or 
some  error  must  have  been  made  in  calculating  the  time  of  trans- 
mission of  the  pulse  wave  from  the  heart  to  the  carotid.  The 
closure  of  the  semilimar  valves  Rolleston  places  at  D  of  his  curve, 
while  according  to  most  authors  this  act  occurs  somewhat  later, 
as  already  explained.  He  gives  no  proof  of  the  accuracy  of  his 
statement.  It  is  a  simple  conjecture  upon  tlie  ground  that  these 
valves  could  not  remain  open  any  appreciable  time  after  the  begin- 
ning of  diastolic  expansion.  His  curves  also  show  in  a  number 
of  cases  that  the  pressure  in  the  ventricles  during  the  diastolic  ex- 
pansion may  become  negative  by  an  amount  equal  to  20  mms. 
of  mercury,  when  the  thorax  is  open,  thus  agreeing  with  the  pre- 
vious experiments  of  Goltz  and  Gaule.  Rolleston  explahis  this 
negati\e  pressure  by  the  elastic  resilience  of  the  ventricular  walls, 
which  continues  to  be  felt  even  after  blood  begins  to  enter  the 
ventricle  from  the  auricle.  This  explanation  cannot  be  accepted, 
since  the  experiments  of  ISIartin  and  Donaldson^^  have  shown  con- 
clusi^ely  that  the  ventricles  in  diastole  in  the  opened  thorax  exert 
no  suction  ])ower  at  all  u])on  the  flow  of  blood  from  the  auricles. 
That  is,  the  ventricle  considered  alone  as  a  mechanical  pump,  out- 
side of  its  relations  to  the  negative  pressure  in  the  unopened 
thorax,  acts  simply  as  a  force  ])ump,  and  not  as  a  suction  pump. 
Tliese  experiments  were  made  upon  the  isolated  heart  of  the  dog 
k(>])t  alive  by  defibrinated  dog's  or  calf's  blood.  In  all  cases  the 
thorax,  of  course,  was  widely  open,  and  in  some  cases  the  pericar- 
dium was  also  cut  away  in  order  to  give  tlie  heart  the  greatest 
possible  freedom  in  expanding.     The  outcome  of  the  experiments 
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in  the  author's  words  was  "  that  once  the  aspirations  of  the  thorax 
had  been  eliminated,  the  liglit  auricle  of  tlie  mammalian  heart  will 
not  receive  blood  unless  supplied  to  it  under  a  decidcxl,  if  small, 
positive  pressure."  The  nc^j^ative  pressure  shown  by  the  instru- 
ment of  Rolleston,  then,  could  not  have  been  caused  by  the  elastic 
resilience  of  the  walls  of  the  ^■entricle.  It  seems  much  more  prob- 
able that  it  was,  as  shown  by  ]Moens,  the  result  of  the  quick 
emptying  of  the  ventricle,  in  consequence  of  which,  as  proved  upon 
an  artificial  heart  working  under  the  same  conditions,  there  is 
always  a  short  post-systolic  negative  pressure  which  is  too  brief  to 
affect  the  auricles  and  has  therefore  no  influence  upon  the  flow  of 
blood  from  the  auricles  into  the  ventricles. 

By  still  another  method,  Fredericq"'  has  attempted  to  deter- 
mine the  meaning  of  the  cardiographic  cur\e.  After  the  manner 
of  Chauveau  and  Marey.  he  introduced  a  sound  into  the  heart  of 
a  large  dog,  and  compared  the  tracing  thus  obtained  with  a 
tracing  of  the  carotid  pulse  made  by  a  Marey's  sphygmograph, 
and  with  the  tracings  of  a  sound  passed  into  the  oesophagus  until 
it  came  to  lie  within  the  thoracic  cavity.  The  tracings  sho^vn  by 
the  oesophageal  sound  differed  according  to  its  position  in  the 
thorax.  When  lying  just  beneath  the  heart  with  the  animal  upon 
his  back,  the  contractions  of  the  auricle  and  ventricle  were  regis- 
tered as  negative  waves.  Since  this  result  was  obtained  also  A^hen 
the  chest  was  opened,  Fredericq  explains  it  as  owing  to  the  recoil 
of  the  heart  during  contraction  toward  the  diaphragm  and  sternum, 
the  drag  of  the  heart  upon  the  oesophagus  in  this  movement  caus- 
ing a  dilatation  of  the  latter  which  was  registered  by  the  sound  as 
a  negative  wave.  Fredericq's  results  can  be  easily  understood  by 
reference  to  the  following  diagrammatic  figure  given  by  him  to 
show  the  relations  between  the  three  curves.  1,  is  the  tracing  of 
the  soimd  in  the  ventricle,  2,  of  the  oesophageal  sound  A\hen  lying 
dorsal  to  the  heart,  and  3,  the  spliygmograplii(;  tracing  of  the  aortic 
pulse.  O  represents  the  contraction  of  the  auricle,  which  Fred- 
ericq, in  opposition  to  Rolleston,  found  in  the  dog.  In  curv(>  2 
this  app(^ars  as  a  negative  wave.  Immediately  following  comes  the 
ventricidar  systole,  which  at  first  causes  a  positive  wave  in  cur^•e  2, 
because  the  semiliuiar  valves  are  closed  while  the  heart  is  contract- 
ing, and  the  walls  of  the  heart  press  upon  the  oesophagus.  All 
the  various  observers    ajj-ree    that    the  semilunar  vahes    nro  not 
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tlirown  open  at  the  begin niii<j^  ol"  the  systole,  but  each  lias  a  differ- 
ent opinion  ol'  the  exact  period  at  which  this  event  occurs.  A 
fi^lance  at  Fredericq's  curves  shows  that  he  believes  it  to  occur  at 
the  point  V  ol'  the  curve  2,  where  the  sudden  streaming  of  blood 
from  the  heart  changes  the  positive  into  a  negative  pressure  in  the 
crsophagus,  for  the  reason  stated  above.  By  examining  curve  1, 
tliis  is  seen  to  be  shortly  after  the  intra-ventricular  pressure  has 
reached  its  maximum ;  while  Martins  thinks  it  is  just  at  the  time 
of  maximum  ventricular  pressure,  the  apex  of  the  curve,  and  Rol- 
leston  thinks  it  is  shortly  before  this  point  is  reached.  The  dis- 
agreement probably  depends  upon  the 
different  forms  of  apparatus  used  by 
the  Aarious  observers.  A  and  8 
upon  ('ur^'es  2  and  3,  agree  with 
similar  waves  up)n  curve  1  not 
shown  in  the  figure,  but  identical 
with  those  represented  in  the  well 
known  curves  of  Chauveau  and 
Marey  during  the  time  of  the  ven- 
tricidar  systole.  Fredericq's  curves, 
like  those  of  Chauveau  and  Marey, 
indicate  that  the  dicrotic  wave  of  the 
])ulse  (D  of  curve  3)  begins  just  at 
the  moment  of  the  closure  of  the 
semilunar  valves  which  in  curve 
1  he  places  at  D.  This  wave,  tlun-eforc,  must  be  a  wave  of  oscil- 
lation or  reflux  caused  by  the  sudden  closure  of  these  valves.  His 
residts,  consequently,  thougli  obtained  from  the  dog,  corroborate 
entirely  those  of  Chauveau  and  Marey  in  their  experiments  upon 
tlie  horse,  the  apparatus  used  for  recording  the  changes  of  pressure 
being  the  same  in  botli  cases. 

Under  certain  conditions,  the  normal  regular  contractions  of 
the  ventricles  are  replaced  by  incoordinated  trembling  movements 
or  fibrillar  contractions,  whicli  are  incapable^  of  expelling  the  blood. 
Tlie  conditions  under  which  this  ph(nioni(>non  appi^ars  have  been 
made  the  subject  of  s])ecial  study  by  MacWilliam. ''  It  is  known 
that  fibrillar  contractions  can  be  caused  readily  b)-  the  application 
of  strong  electrical  currents  to  the  ventricle.  MacWilliam  proves 
that  the  result  in  this  case  is  not  owing  to  the  stimulation  of  nerve 
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trunks  or  nerve  centres  in  the  heart,  since  it  may  follow  when  the 
stimulus  is  applied  to  the  apex  of  the  heart  where  no  nerves  exist. 
Moreover,  hy  cutting  the  ventricle  so  that  its  apex  is  connected  by 
a  zigzag  strip  with  the  base,  stimulation  of  tlie  apex  will  start 
fibrillar  contractions  which  travel  along  the  zigzag  isthmus  to  the 
base  and  finally  involve  the  whole  ventricular  substance.  The 
complexity  of  this  movement  in  the  mammalian  heart,  when  the 
whole  substance  of  the  ventricle  is  agitated  by  irregular  fluttering 
movements,  is  explained  by  the  anatomical  complexity  of  the 
course  of  the  muscle  fibres ;  while  the  persistence  of  the  move- 
ments, often  lasting  for  a  long  time  after  the  stimulus  has  ceased, 
must  be  explained  by  the  great  irritability  of  the  ventricular 
muscle.  In  the  normal  and  \  igorous  heart,  it  is  sometimes  neces- 
sary to  use  a  very  strong  current  to  bring  on  the  condition  of 
fibrillar  contractions,  while  in  other  cases  where  the  heart  is  weak- 
ened, it  becomes  remarkably  sensitive  in  this  respect,  so  that  the 
slightest  current  or  simple  contact  is  sufficient  to  throw  it  into  this 
condition.  Mac  William  points  out  the  danger  that  may  follow 
from  electrical  stimulation  of  the  heart  in  cases  of  sudden  cardiac 
failure,  as,  for  instance,  spicope  from  the  administration  of  cliloro- 
form.  Stimulation  of  the  heart  under  these  conditions  may  easily 
throw  it  into  fibrillar  contractions,  from  which  most  probably  it 
will  not  recover.  He  finds  in  addition  that  fibrillar  contractions 
may  be  induced  by  the  action  of  depressing  drugs,  for  instance,  by 
injecting  into  the  blood  a  strong  solution  of  bromide  of  potassium. 
With  regard  to  the  explanation  of  this  form  of  cardiac  contraction, 
he  thinks  that  it  is  owing  to  a  rapid  succession  of  incoordinated 
peristaltic  movements.  Similarly  strong  stimuli  appli(>d  to  the 
auri('les  set  them  into  a  "rapid  flutter,"  not  an  incoordinated 
fibrillar  contraction,  but  a  series  of  very  rapidly  succeeding  contrac- 
tions originating  in  the  stimulated  area;  the  whole  appearance  is 
simpler  than  in  the  ventricles  chiefly  because  the  arrangement  of 
muscular  fibres  is  so  much  less  ('omjjlex.  An  interesting  point 
made  by  Mac  William  is  that  stimulation  of  the  Aagus  prevents 
strong  direct  stimulation  of  the  auricles  from  having  the  effect 
described ;  tlie  simultaneous  stimidation  of  the  vagus  appears  to 
act  by  weakening  th(^  individual  contractions  to  the  point  of 
invisibility.  On  the  other  hand,  fibrillar  contractions  of  the  ^•en- 
triclc  in  consequence  of  faradic  stinuilation,  are  not  affected  by  the 
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action  of  the  vagus.  In  this  point  IMacWiUiam's  results  differ 
from  those  obtained  by  l^affont''^  in  a  similar  series  of  experiments. 
Like  MacWilham,  Laffont  Ibund  that  strong  induction  shocks 
sent  directly  into  the  heart  will  usually  kill  it  beyond  recovery, 
tlie  heart  subsequently  showhig  only  a  few  trembling  movements 
(fibrillar  contractions).  But  if  during  this  faradization  of  the 
lieart,  the  vagus  nerve  is  stimulated,  the  strong  shocks  applied 
directly  to  the  myocardium  cause  only  a  single  energetic  systole, 
and  after  the  stimulation  of  the  vagus  has  ceased,  the  heart 
returns  to  its  normal  contractions.  In  some  way  the  stimulation 
of  the  inhibitory  nerve  of  the  heart  enables  it  to  bear  without  in- 
jury an  electrical  excitation  which,  without  this  inhibition,  would 
have  caused  immediate  death.  The  difference  between  the  results 
of  Mac  William  and  Laffont  in  this  respect  may  possibly  be  ex- 
plained by  supposing  that  the  beneficial  effect  of  stimulation  of 
the  vagus  is  only  obtained  when  it  precedes  the  direct  stimulation 
of  the  heart.  After  the  fibrillar  contractions  have  appeared  vagus 
stimulation  has  no  effect,  as  stated  by  Mac  William. 

The  interesting  theory  of  GaskeU'^  with  regard  to  the  nature 
of  the  action  of  inhibitory  nerves  has  received  substantial  support 
from  some  of  his  recent  experiments  upon  the  heart  of  the  tortoise. 
Gaskell's  theory  in  its  most  general  form  is  that  aU  the  tissues  are 
provided  with  nerve  fibres  of  two  kinds — one  he  caUs  katabolic 
since  their  impulses  start  destructive  chemical  changes  in  the  tis- 
sues, and  the  other  anabolic,  since  their  impulses  inaugurate  con- 
structive or  synthetic  changes  in  the  tissues.  The  motor  nerves 
belong  to  the  katabolic  class,  the  inhibitory  nerves  which,  in  con- 
nection with  the  muscles,  cause  relaxation,  belong  to  the  anabolic 
class.  AVith  regard  to  this  theory  it  is  well  known  that  motor 
nerves  cause  destructive  or  katabohc  cliang(>s  in  the  muscles  to 
which  they  are  distributed,  such  as  the  formation  of  CO,,  sarco- 
lactic  acid,  etc.  But  no  proof  at  all  has  been  given  that  the  in- 
hibitory nerves  cause  anabolic  changes.  Gaskell  now  offers  some 
]n-obable  evidence  hi  fa^or  of  tliis  side  of  the  tlieory.  It  is  well 
known  with  regard  to  muscles  that  stimulation  of  the  motor  nerves 
causes  in  the  muscle  certain  changes  of  electrical  condition  of  such 
a  character  that  the  contracting  muscle  is  electro-negative  to  the 
resting  muscle,  and,  sunv  tins  condition  of  negativity  is  associated 
with  motor  phenomena  and  katabolic  changes,  it  seems  to  be  an 
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allowable  iiilbrciice  that  if  the  action  of  an  inhibitory  nerve  can  be 
proved  to  cause  the  opposite  electrical  condition,  namely,  an  in- 
crease of  positivity  in  tlie  inhibited  over  the  restmg  muscle,  then 
tliis  condition  must  be  associated  with  the  opposite  phenomena  of 
anabolic  changes.  This,  in  brief,  is  what  Gaskell  has  demon- 
strated upon  the  heart  of  the  tortoise.  In  this  animal  the  con- 
nection of  the  sinus  with  the  auricle  and  ventricle  can  be  severed 
without  interrupting  the  strand  of  vagus  fibres  passing  to  the 
auricle  and  Aentricle.  Immediately  after  this  connection  of.  the 
sinus  is  broken,  the  auricle  and  ventricle  come  to  rest  for  a  varia- 
ble time,  as  in  the  first  ligature  of  Stannius.  If  during  this  period 
of  rest,  before  the  auricle  and  \cntricle  had  again  begun  to  beat, 
the  vagus  ner\e  was  stimulated  in  the  neck  region,  he  found  that 
with  each  stimulus  there  Avas  a  marked  positive  variation  shown 
by  the  galvanometer  needle,  the  galvanometer  having  previously 
been  connected  witli  the  heart  by  means  of  non-polarizable  elec- 
trodes. AMien  the  automatic  contractions  of  the  auricle  began 
each  contraction  was  accompanied  by  a  strong  negative  variation, 
the  galvanometer  needle  swinging  m  the  other  direction.  In  con- 
nection wdtli  this  work  Gaskell,"''  in  a  second  paper,  describes  ex- 
periments made  to  determine  the  effect  of  muscarin  stand-still  of 
the  heart  upon  its  electrical  condition.  This  drug,  as  is  well 
known,  stops  tlie  heart  contractions,  and  according  to  the  theory 
of  Schmiedeberg,  it  has  this  action  because  it  stimulates  the  end- 
ings of  the  vagus  in  the  heart.  Since  Gaskell  has  shown  that 
inhibition  of  the  heart  by  electrical  or  chemical  (NaCl)  stimula- 
tion makes  the  heart  muscle  electro-positive,  it  would  seem  that 
muscarin  also,  if  it  acts  in  the  way  sn])p()s(>d  by  Schmiedeberg, 
ought  to  have  the  same  effect.  Gaskell's  experiments  prove  that 
this  is  not  the  case,  and  that  muscarin  therefore  causes  heart  stand 
still  by  paralyzing  the  motor  mechanism.  According  to  his  well 
known  views,  the  contractions  of  the  heart  are  of  myogenic  origin, 
and  therefore  in  his  opinion  the  })aralyzing  action  of  the  muscarin 
is  directly  upon  the  heart  muscle.  These  experiments  w^ere  not 
made  upon  the  ventricle  but  upon  the  sinus  (of  the  heart  of  the 
tortoise).  It  was  foiuid  that  after  the  sinus  had  been  brought  to  a 
stand-still  by  the  action  of  muscarin,  without  any  change  in  its 
electrical  condition,  stimulation  of  the  vagus  still  caused  this  mus- 
carin-stopped  portion  of  the  heart  to  show  a  positive  variation  upon 
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the  galvanometer.  Similar  experiments  -were  made  upon  the  effect 
of  stimulation  of  the  augmentor  (accelerator)  nerve  fibres  to  the 
heart  alter  it  had  been  brought  to  rest  by  muscarin.  According 
to  the  strength  of  the  dose,  three  effects  were  obtained :  first, 
when  the  dose  applied  to  the  sinus  is  just  sufficient  to  cause  stand- 
still, stimidation  ol'  these  nerves  caused  the  heart  to  make  a  series 
of  regular  beats ;  second,  with  a  slightly  larger  dose  stimulation 
of  the  nerves  produced  no  visible  effect  upon  the  ventricle,  but 
caused  its  muscular  tissue  to  become  negative  in  sign ;  third,  with 
a  still  larger  dose,  stimulation  of  these  nerves  was  without  effect, 
either  meclianical  or  electrical.  In  the  same  way,  when  the  ven- 
tricle was  brought  to  a  stand-still  by  means  of  a  clamp  in  the 
auriculo-ventricular  groove,  stimulation  of  the  augmentor  nerve, 
while  it  caused  no  contraction,  did  produce  an  electrical  change  of 
the  same  sign  as  that  which  accompanies  muscular  contraction. 
Presumably  in  such  cases,  upon  Gaskell's  theory,  the  katabolic 
changes  resulting  from  the  stimulation  of  the  motor  nerves,  while 
not  sufficiently  great  to  cause  a  shortening  or  contraction,  were 
sufficient  to  cause  a  change  in  electrical  condition.  It  is  quite  pos- 
sible of  course,  though  no  such  supposition  is  entertained  by  Gas- 
kell,  that  the  negative  electrical  changes  in  the  muscles  of  tlie  heart 
and  the  katabolic  changes  in  the  fibres  leading  to  contraction,  have 
not  the  close  causal  connection  assumed  in  his  theory:  they  may  be 
to  a  certain  extent  independent  though  simultaneous  phenomena. 
Whether  or  not  this  is  so,  in  fact  the  truth  or  error  of  Gaskell's 
whole  theory  will  doubtless  be  developed  in  his  own  future  re- 
searches.    Meanwhile  his  facts  are  interesting  and  valuable. 

Ringer  and  Buxton^^  have  extended  the  researches  begun  by 
Ringer  upon  the  effect  of  calcium,  })otassium,  and  sodium  salts 
upon  the  contractility  of  the  heart.  The  former  series  of  experi- 
ments were  made  upon  the  frog's  heart,  the  present  series  upon  the 
heart  of  tlie  eel.  Practically  the  same  results  were  obtained  in 
both  cases.  If  the  heart  after  being  fed  by  serum  or  blood  until  it 
was  brought  into  good  condition  was  given  salt  solution,  0.6  per 
cent.,  it  quickly  ran  down  and  ceased  beating.  From  this  con- 
dition it  could  not  be  recovered  by  the  action  of  sodium  or  potas- 
sium salts  (bicarbonate  of  soda — chloride  of  potassium),  but  the 
addition  of  lime  salts,  especially  calcium  phosphate,  to  the  circu- 
lating  medium    quickly  restored   its  contractility,   though  when 
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added  alone,  it  finally  caused  spasm  and  fusion  of  the  beats.  They 
find  that  a  circulating  liquid  containing  calcium  phosphate  and 
potassium  chloride  (the  latter  antagonizing  the  excessive  stimu- 
lating action  of  the  calcium  salts)  was  capable  of  keeping  the  heart 
beating  with  great  regularity  for  several  hours. 

The  action  of  the  bile  upon  the  heart  according  to  the  experi- 
ments of  Spallitta^^  upon  the  frog's  heart  is  to  diminish  the  con- 
tractions, and  finally  cause  complete  stand-still.  This  action  he 
thinks,  is  not  owing  to  the  bile  dissolving  the  red  corpuscles,  and  in 
this  way  preventing  the  nutrition  of  the  heart  muscles,  nor  to  the 
production  of  blood  clots, — both  of  which  theories  have  been 
advanced.  He  finds  that  the  application  of  bile  or  the  bile  acids 
to  the  excised  heart  has  the  same  effect  as  when  in  its  normal 
relations.  The  disturbances  of  the  heart  in  slight  cases  of  icterus 
may  be  explained  in  the  light  of  these  results  as  the  direct  action 
of  the  absorbed  bile  upon  the  heart.  The  destruction  of  the  red 
corpuscles  with  its  accompanying  phenomena  can  occur,  in  tlie 
author's  opinion,  only  in  cases  of  serious  bilious  intoxication,  when 
the  absorption  of  bile  has  passed  a  certain  limit.  The  physio- 
logical explanation  of  the  direct  action  of  the  bile  or  its  acids  upon 
the  heart  is  that  they  stimulate  the  inhibitory  nerve  fibres  in  the 
heart.  As  some  support  to  this  theory,  he  states  tliat  atropin, 
which  is  known  to  paralyze  the  inhibitory  fibres,  antagonizes  the 
action  of  bile. 

SECRETION. 

Bayliss  and  Bradford,  in  a  communication  published  in  1886 
upon  the  electrical  variations  of  the  salivary  glands  following  upon 
stimulation  of  the  cranial  and  sympathetic  fibres  going  to  the 
glands,  found  that  in  the  dog  excitation  of  the  cranial  fibres  sup- 
plying the  parotid  in  the  submaxillary  caused  the  surface  of  the 
gland  to  become  negative  to  the  liilus,  while  stimidation  of  the 
sympathetic  fibres  caused  the  surface  of  the  gland  to  become  posi- 
tive to  the  hilus.  In  the  cat  somewhat  different  results  were 
obtained ;  excitation  of  the  cranial  or  the  sympathetic  fibres  going 
to  the  submaxillary  caused  usually  a  diphasic  variation.  Ih-ad- 
ford'"'"'  has  taken  up  the  work  again  to  determine,  if  possible,  which 
of  the  many  changes  occurring  in  these  glands  upon  stimulation  of 
the  secretory  nerves,  is  responsible  for  these  electrical  changes.  He 
concludes  that  the  vaso-motor  effects  have  nothing  to  do  with  the 
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cliani^os  in  electrical  potential  noticed.  AMth  regard  to  what  he  calls 
tlie  first  phase,  that  in  which  the  surface  of  the  gland  was  negative  to 
the  hihis,  it  was  invariably  found  that  it  was  coiniected  with  a  flow 
of  the  secretion.  In  the  dog,  where  stimidation  of  the  sympathetic 
fibres  as  a  rule  caused  no  flo^v  of  saliva,  this  phase  never  appeared  ; 
in  the  exceptional  cases  where  stimulation  of  the  sympathetic  fibres 
did  cause  a  flow  of  saliva,  this  first  or  negative  phase  appeared, 
preceding  the  usual  second  or  positive  phase.  By  a  course  of 
reasoning  not  altogether  conclusive,  Bradford  decided  that  this  first 
phase  was  not  owing  simply  to  the  flow  of  saliva  along  the  ducts 
of  the  gland,  but  was  a  consequence  of  the  stimulation  of  the 
secretory  fibres  (in  Heidenhain's  sense  of  the  term  secretory  as 
opposed  to  trophic)  of  the  gland,  and  was  caused  either  by  the 
passage  of  the  liquid  of  the  secretion  through  the  walls  of  the 
alveoU,  or  more  probably  by  tlie  changes  in  the  gland  cells  which 
result  from  the  stimulation  of  these  fibres.  The  second  phase  in 
w  hich  the  surface  of  the  gland  became  positive  to  the  hilus,  a  con- 
dition resulting  in  the  dog  from  a  stimulation  of  the  sympathetic 
fibres,  was  undoubtedly  connected  with  the  metabolic  (katabolic) 
changes  in  the  cells  leading  to  the  formation  of  the  organic  por- 
tions of  the  secretion,  and  the  result,  therefore,  of  the  stimulation 
of  the  so-called  trophic  fibres.  The  reasons  for  this  conclusion 
were  that  it  occurred  most  clearly  in  stimulation  of  the  sympathetic 
branches  to  the  gland  (in  the  dog  containing  chiefly  trophic  fibres), 
and  least  marked  in  the  stimulation  of  the  chorda  fibres,  containing 
but  few  trophic  fibres.  Secondly,  it  varied  with  the  viscidity  of 
the  saliva,  that  is  the  quantity  of  organic  material  in  it.  Thirdly, 
it  could  not  be  prevented  easily  by  treating  the  gland  with  atropin, 
wliile  en  the  contrary  the  first  phase  was  easily  prevented  by  this 
means,  which  accords  witli  the  fact  that  the  action  of  the  trophic 
fibres  on  the  salivary  glands  is  destroyed  with  much  more  difficulty 
than  the  action  of  the  secretory  fibres  by  the  use  of  atropin. 

The  chief  interest  of  this  w^ork  Hes,  perhaps,  in  the  bearing  it 
has  upon  the  theoiy  of  Gaskell  with  regard  to  the  action  of  in- 
hil)itory  nerves.  As  already  explained,  Gaskell  thinks  that  in- 
hibitory nerves  cause  anabolic  changes  in  the  tissues  to  which  they 
are  distributed.  One  of  the  best  proofs  he  offers  for  this  view  is 
the  fact  that  while  stimulation  of  the  motor  nerves  of  tlie  heart 
gives  a  negative  variation  of  tlic  electrical  condition,  stimulation  of 
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the  iiiliibitory  nerves  gives  a  positive  variation,  and  since  the  first 
is  connected  with  katabolic  changes,  the  second  is  supposed  to  be 
connected  with  the  opposite  condition  of  anabohsm.  Bradford's 
work  seems  to  throw  some  doubt  on  tliis  last  conchision,  since  in 
the  sahvary  gland  stimulation  of  the  trophic  fibres  ga^e  electrical 
changes  of  a  positive  sign,  and  it  is  exactly  these  fibres  wliich  are 
supposed  to  cause  katabolic  changes  in  the  gland.  On  the  other 
hand  in  stimulation  of  the  secretory  fibres  if  metabohc  changes  of 
any  kind  are  produced,  they  are  probably  of  a  katabohc  nature, 
and  yet  electrical  changes  of  the  opposite  sign  result.  It  seems 
possible,  then,  that  the  different  electrical  conditions  of  the  heart 
resulting  from  stimulation  of  different  nerves  may  not  furnish  any 
indication  of  the  kind  of  metabohc  changes  caused  by  their  action. 
In  the  mucous  cells  found  in  the  membrane  covering  the  re- 
trolingual  lymphatic  sac  of  the  frog  Ivanvier**'  has  described  the 
presence  of  vacuoles.  These  vacuoles  may  increase  or  diminish 
hi  size,  may  fuse  or  may  vanish  altogether.  In  the  present  paper 
he  describes  minutely  the  movements  of  these  vacuoles,  showing 
that  these  movements  are  connected  with  the  life  of  the  cell,  that 
anything  which  kills  the  cells  destroys  at  once  the  movements  of 
the  vacuoles.  Furthermore  by  a  new  liistological  process  he  has 
been  able  to  stain  the  mucus  in  these  cells  without  staininjj  the 
protoplasmic  reticulum  or  the  vacuoles.  He  has  demonstrated  by 
this  means  that  the  vacuoles  are  not  in  the  substance  of  tlie  mucus, 
that  on  the  contrary  they  appear  only  in  the  protoplasm,  either 
along  the  basal  border  of  the  cell  or  in  the  reticulum.  With  re- 
gard to  their  function,  he  believes  that  they  are  formed  within  the 
proto[)lasm,  that  they  burst  while  in  the  cell,  and  the  contained 
liquid  escaping  from  the  free  border  of  the  cell  carries  along  w  ith  it 
some  of  the  mucigen  and  in  this  way  forms  the  secretion  of  mucus. 
Ilanvier's  discovery  is  very  interesting  and  may  have  a  wide  ap- 
plication in  the  general  theory  of  secretion  though  Ran\ier  does 
not  attempt  to  draw  any  theoretical  conclusions.  One  of  the 
most  difficult  phenomena  to  explain  in  secretion  is  the  formation 
of  the  water.  In  many  cases  it  is  known  to  be  under  direct 
nervous  control,  and  Ilanvier's  description  of  the  vacuoles  in  these 
simple  mucous  cells  tends  to  confirm  tlie  view  that  the  water  of 
secretion  is  not  simply  a  filtration  or  diffusion  product,  but  that  in 
some  way  it  is  produced  by  the  activity  of  the  ceU  protoplasm. 
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Bicdcrmann*^  also  reports  that  he  has  seen  vacuoles  in  the  cells 
of  mucous  glands,  and  that  they  can  be  obtained  most  easily 
after  stimulation  of  the  secretory  nerve  or  after  the  injection  of 
pilocarpine. 

DIGESTION. 

Sfon}(ic7i. — The  question  of  the  oriji^in  of  the  free  hydrochloric 
acid  formed  in  the  stomach  during  digestion  has  been  the  subject 
of  several  investigations  during  this  year.  There  are  at  present  two 
important  theories  with  regard  to  the  formation  of  this  acid. 
Accordinir  to  Hcidenhain  it  is  formed  in  the  stomach  from  the 
chorides  of  the  blood  by  the  metabolic  activity  of  the  border  or 
ox}Titic  cells  of  the  gastric  tubules.  He  does  not  suppose  that  these 
cells  manufacture  the  acid  directly  from  the  chlorides,  but  most 
probably  they  form  first  an  organic  acid  wliich  destroys  the 
chlorides  with  the  product  of  free  hydrochloric  acid.  According 
to  Maly  the  hydrochloric  acid  exists  preformed  in  the  blood,  and 
is  separated  out  by  the  action  of  the  gastric  glands  in  somewhat 
the  same  way  that  the  urea  of  the  blood  is  eliminated  by  the 
kidney  tubules.  Some  recent  researches  of  Strieker  and  Hiibner*^ 
upon  the  relations  between  the  secretions  and  excretions  of  the 
body  tend  to  confirm  this  latter  \'iew.  These  authors  find  that 
upon  the  same  individual,  under  the  same  conditions  of  nutrition 
the  total  acidity  of  the  urine  is  constant. 

Variations  in  tlie  acidity  are  caused  by  muscidar  work,  men- 
struation, etc.  But  the  acidity  varies  most  definitely  with  the 
variations  in  the  production  of  acid  in  the  organism,  and  especially 
in  the  stomach.  If  the  acid  formed  in  the  body  is  removed  either 
artificially  or  accidentally,  as  in  vomiting,  the  acidity  of  the  urine 
is  diminished,  ^f  oreover  tlie  curve  of  daily  variation  in  the  acidity 
of  the  urine  follows  exactly,  though  in  an  opposite  direction,  that 
of  the  secretion  of  acid  by  tlie  stomach  in  digestion,  that  is  during 
tlie  period  of  stomach  secretion  the  acidity  of  the  urine  decreases. 
Tliis  result  woidd  be  expected  upon  the  theory  of  Maly,  since  the 
alkaline  radical  which  remains  in  the  blood  after  the  formation  of 
liydrochloric  acid  from  the  chloride  of  sodium  would  be  excreted 
by  the  kidneys,  and  thus  cause  a  diminution  in  the  acidity  of  the 
lu-ine.  The  authors  state  furtlier  that  the  alkalinity  of  the  blood 
tested  by  the  method  of  Zuntz  shows  an  increase  at  the  time  of 
gastric  digestion  which  also  would  fit  into  the  theory  of  Maly. 
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This  latter  statement,  however,  meets  with  some  contradiction  from 
experiments  made  by  V.  Noorden,^^  who  endeavored  to  determine 
whether  or  not  the  alkalinity  of  the  blood  increases  during  the 
period  of  gastric  digestion.  lie  did  not  use  the  dhect  method  of 
Zuntz  for  testing  the  alkalinity  of  the  blood,  but  according  to  the 
method  of  Waller  detcrmhied  the  quantity  of  CO..  in  a  given  bulk 
of  blood  before  and  during  digestion ;  the  idea  being  that  if  the 
alkalinity  of  the  blood  is  increased  a  greater  quantity  of  CO^  will 
be  held  in  a  given  amount  of  blood.  His  experiments  gave  nega- 
tive results;  the  variations  in  the  CO^  were  too  irregular  to  justify 
any  positive  conclusions.  He  concludes,  however,  from  his  experi- 
ments that  the  allvalinity  of  the  blood  determined  by  the  method 
stated,  is  not  increased  during  the  digestion  of  a  heavy  meal.  It 
is  obvious  that  with  such  an  unsatisfactory  method  of  working,  but 
little  value  can  be  placed  upon  his  conclusion,  llecent  experi- 
ments of  Gruber"  upon  the  influence  of  the  sodium  chloride  of  the 
food  upon  the  reaction  of  the  urine  have  also  an  indirect  bearing 
upon  the  theory  of  acid  secretion  by  the  stomach.  Gruber  finds, 
as  others  liave  described,  that  a  dog  fed  upon  a  diet  poor  in  sodium 
chloride,  e.g.^  pure  meat,  always  shows  a  weak  alkaline  reaction 
of  his  urine  for  two  hours  after  the  meal,  though  in  the  third  or 
fourth  hour  the  reaction  again  becomes  weakly  acid  or  neutral. 
If,  however,  a  dog  is  kept  on  such  a  diet  for  several  days  untd  the 
secretion  of  NaCl  in  the  urine  becomes  constant,  and  then  a  large 
proportion  of  NaCl  is  suddenly  given  with  his  food,  the  reaction  of 
the  urine  becomes  at  once  intensely  alkaline  with  the  accompanying 
phenomena  of  turbidity  and  precipitation  of  phosphates.  This  may 
continue  for  twelve  hours  or  more  after  the  meal,  but  if  the  same 
proportion  of  NaCl  is  given  in  the  food  for  several  consecutive  days, 
the  reaction  of  the  urhie  even  on  the  second  day  becomes  normal, 
and  remains  so  as  long  as  the  dose  of  NaCl  is  not  altered.  This 
last  fact  is  to  be  explained  by  the  results  obtained  from  nutritional 
experiments  with  other  substances,  according  to  which  it  is  probable 
that  on  tlie  first  day  of  increased  NaCl  food,  the  amount  of  NaCl 
excreted  in  the  urine  was  less  than  that  taken  as  food,  wliile  on  the 
succeeding  days  a  NaCl  equilibrium  was  established,  as  much  being 
excreted  from  the  body  each  day  as  was  received  into  it.  Tlie 
bearing  of  G  ruber's  work  on  the  subject  in  hand  lies  in  the  fact 
that  he  shows  that  this  apparent  storing  up  of  NaCl  in  the  body  on 
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the  first  day  of  increased  XaC'l  ft^oding  is  in  reality  only  an  increased 
destrnction  of  NaCl  in  the  body  with  the  Ibrmation  of  hydrochloric 
acid  and  free  alkali.  And  it  is  the  latter  which,  in  the  form  of 
carbonate,  gives  the  excessive  alkaline  reaction  to  the  urine  during 
the  first  day.  It  is  not  possible  to  explain  this  increased  alkalinity 
except  upon  this  hypothesis.  But  Gruber  does  not  believe  that 
INIaly's  diffusion  theory,  according  to  which  the  decomposition  takes 
place  in  the  blood,  the  free  acid  being  then  secreted  by  the  stomach, 
will  suffice  to  explain  his  residts.  He  seems  to  think  that  if  the 
acid  was  ibrmed  in  excess  in  the  blood  it  would  be  eliminated  by 
the  kidneys,  and  thus  make  the  reaction  of  the  urine  acid  and  not 
alkaline.  His  own  belief  is  in  the  line  of  Heidcnhain's  liypothesis, 
that  the  gastric  cells  in  some  unknown  way  break  up  the  excess 
of  NaCl,  secreting  the  acid  and  leaving  an  alkaline  residue  in  the 
blood  which  is  in  turn  eliminated  by  the  kidneys.  Since  Maly's 
theory  seems  to  take  it  for  granted  that  free  hydrochloric  acid  in 
the  blood  can  only  be  eliminated  through  the  gastric  glands,  those 
who  adhere  to  his  view  will  find  no  difficulty  in  reconciling  Gru- 
ber's  results  to  their  theory.  The  outcome  of  these  different 
researches  seems  to  be  that  no  theory  of  the  formation  of  hydro- 
chloric acid  in  the  stomach  can  be  definitely  stated  as  yet.  We 
must  await  further  researches.  Inasmuch  as  the  secretion  of  the 
stomach  is  periodic,  and  there  is  some  proof  that  it  is  under  the 
control  of  the  nervous  system,  Ileidenhain's  theory  agrees  more 
nearly  with  what  our  knowledge  of  the  phenomenon  of  secretion 
in  general  would  lead  us  to  expect.  In  tliis  connection  it  is  inter- 
esting to  notice  some  experiments  made  by  V.  Noorden'*'^  upon 
jrastric  disrestion  in  14  cases  of  melancholia,  as  a  contribution  to 
ner^•ous  dyspepsia.  He  found  that  the  total  acidity  of  the  stomach 
readied  a  percentage  of  0.28  to  0.4  per  cent.,  an  amount  rarely 
attained  in  the  normal  individual.  This  hyperacidity  was  owing 
to  the  increase  of  IICl,  and  the  patients  digested  meats  quickly  and 
completely.  The  increased  secretion  of  the  acid  he  attributes  to 
the  nervous  system,  regarding  the  phenomenon  as  a  true  secretory 
neurosis. 

A  number  of  observations  are  reported  by  Cahn*'^  upon  the 
normal  digestion  of  meat  in  the  healthy  stomach.  His  experi- 
ments were  made  chiefly  upon  dogs,  since  with  them  the  conditions 
coidd  be  kept  more  constant.     He  found,  for  instance,  that  in  a 
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dog  kept  under  constant  conditions  of  nutrition  the  degree  of  acidity 
of  the  stomach  one  hour  after  the  ingestion  of  food  was  veiy  nearly 
the  same  during  a  long  period,  varying  only  from  1  to  1.3  parts 
per  1000.  In  animals  fed  upon  a  preparation  of  came  para  whose 
digestion  was  examined  at  different  intervals  after  the  ingestion  of 
the  food,  by  washing  out  the  stomach  with  a  stomach  pump,  the 
following  facts  were  established  with  regard  to  the  phenomena  of 
normal  difj^estion.  Warmin":  the  food  caused  a  marked  increase 
in  the  acidity  of  the  stomach  contents,  as  exliibited  in  the  accom- 
panying table: 

450  C.  gave  an  acidity  of  1.8  parts  of  IICl  per  1000 
40O  c.     "  "  1.5     " 

350  c.     "  "  1.4     " 

while  on  the  other  hand,  cooling  to  5°  C.  caused  no  marked 
diminution  in  the  acidity.  Warm  foods  and  drinks,  according  to 
this,  should  have  no  direct  effect  in  increasing  the  acidity  of  the 
stomach.  As  the  digestion  proceeds  Calm  found  that  the  relative 
quantity  of  acid  increased,  but  the  absolute  quantity  remained 
nearly  constant,  so  that  the  maximum  flow  of  digestive  liquid 
seemed  to  occur  at  the  be":iiinini?  of  digestion.  Calm  su<i:jj:ests 
that  in  the  therapeutic  use  of  HCl  to  aid  digestion,  the  indications 
arc  that  the  acid  should  be  given  during  this  period.  The  forma- 
tion of  digestive  products,  peptones  and  syntonin,  begins  very 
quickly  after  the  ingestion  of  food;  even  at  the  end  of  the  first 
half  hour  these  products  can  be  found  in  the  stomach  contents,  and 
during  the  second  half  hour  the  passage  of  food  into  the  intestines 
has  begun.  Calm  thinks  that  the  largest  portion  of  the  albumi- 
nous food  which  gets  into  the  intc^jtines  does  so  only  al'ter  being 
peptonized.  The  amount  of  syntonin  found  in  the  stomach  was 
always  small  comparatively,  but  was  found  throughout  tlie  whole 
period  of  digestion.  The  small  amount  present  at  any  one  time  was 
cx])lained  upon  the  supposition  that  it  was  transformc^d  to  peptone 
as  quickly  as  it  was  formed.  Perhaps  one  of  tlie  most  interesting 
results  of  Calm's  experiments  was  his  determination  of  the  acidity 
of  the  stomach  in  man  during  the  digestion  of  50  grms.  of  the 
powdered  came  para.  The  results  obtained  from  two  men  are 
shown  in  the  following  table: — 
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A.  B. 

30  min.  after  digestion,  0.74  parts  per  1000.  0.74 

GO     "         "  "  0.82      "  "  1.G4 

90     "        "  "  0.09      "  "  1.86 

120     "         "  "  1.40      '  "  2.88 

150     "         "  "  2.4G      "  "  2.22 

180     "        "  "         Stomach  empty.  Stomach  empty. 

Avarageacidity  equals  1.28  1.8G 

The  figures  show  that  the  degree  of  acidity  in  the  human 
stomach  during  digestion  is  about  the  same  as  in  the  dog.  Whereas, 
from  the  analyses  of  Bidder  and  Schmidt  in  a  case  of  gastric  fistula, 
it  has  genereally  been  stated  that  the  acidity  of  the  human  stomach 
was  much  less. 

Clermont^'  contributes  a  new  method  of  making  peptones  from 
albumins  without  tlie  use  of  pepsin.  His  method  is  to  enclose  20 
grams  of  finely  divided  meat,  30  grams  of  water  and  0.5  gram  sul- 
phuric acid  in  a  sealed  tube,  and  heat  this  mixture  for  six  hours  at 
a  temperature  of  180°  C.  in  an  oil  bath.  The  tube  is  afterward 
opened,  the  contents  dried,  and  extracted  Avith  water.  The  solu- 
tion obtained  is,  according  to  his  statement,  peptone,  though  the 
reactions  he  gives  are  not  sufficient  to  prove  this  statement  accord- 
ing to  the  tests  now  used  to  demonstrate  true  peptone.  The  reac- 
tions he  gives  are  that  the  solution  was  not  precipitated  by  boil- 
ing, nor  by  the  addition  of  mineral  acids,  but  by  excess  of  alcohol, 
by  tannic  acid.,  mercuric  chloride,  etc.  If  the  acid  was  omitted  in 
the  heating  experiment,  a  substance  corresponding  to  syntonin  was 
formed.  The  author  suggests  that  the  method  will  be  found  con- 
venient for  preparing  peptones  and  syntonins  for  therapeutical 
purposes.  The  use  of  syntonin  in  such  cases  is  rightly  urged  as 
more  useful  tlian  that  of  peptone,  since  it  gives  thd  stomach  some- 
thing which  is  easily  converted  into  peptone,  and  yet  will  require 
some  functional  use  of  the  digestive  glands. 

Small  Intestines. — Rohmann'**  has  undertaken  a  renewed  in- 
vestigation of  the  process  of  absorption  and  secretion  in  the  small 
intestines,  making  use  of  tlie  Tliiry-Yella  operation  of  isolating  a 
piece  of  the  intestine  and  bringing  the  two  ends  to  openings  in  the 
abdominal  wall.  Numerous  experiments  made  by  this  method  have 
given  discordant  results  with  regard  to  the  quantity  of  intestinal 
secretion,  llohmann's  obser^■ations,  fortunately,  give  an  explana- 
tion of  these  discrepancies.  ]Ie  finds  tliat  the  quantity  of  secretion 
obtained  depends  upon  the  position  of  the  loop  of  the  intestine 
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isolated.  If  taken  from  the  lower  portion  of  the  intestine  the 
secretion  is  considerably  greater  than  when  taken  from  the  upper 
portion.  In  the  upper  portion,  in  fact,  he  often  obtained  large 
masses  of  nearly  solid  mucus,  the  liquid  secretion  not  being  sufficient 
to  dissolve  it.  The  diastatic  action  of  the  intestinal  secretion  has 
also  yielded  different  results  in  the  hands  of  different  observers. 
Here  again  Ilohmann  finds  that  the  result  obtained  depends 
upon  the  portion  of  intestine  experimented  upon.  In  the  upper 
part  a  comparatively  rich  formation  of  diastatic  ferment  takes 
place,  while  in  the  lower  part  only  traces  of  such  a  ferment  can  be 
detected.  Similarly  the  various  accounts  of  the  presence  or 
absence  of  invertin,  the  ferment  capable  of  transforming  cane 
sugar  to  grape  sugar,  are  reconciled  by  the  statement  of  Rohmann 
tliat  the  ferment  is  found  in  the  upper  but  not  in  the  lower  portion 
of  the  intestine.  Froro  a  series  of  experiments  made  upon  the 
absorption  and  secretion  in  the  intestines  with  a  number  of  different 
food  substances,  etc.  (salts,  peptones,  grape  sugar,  starch)  he  con- 
cludes that  these  two  processes  cannot  be  explained  as  simple 
physical  phenomena  governed  by  the  laws  of  filtration  and  osmosis. 
On  the  contrary  both  processes  in  his  opinion  must  be  considered 
as  conditioned  by  the  hfe  activities  of  the  cells  of  the  intestine. 
In  this  conclusion  the  researches  of  Rohmann  fall  in  with  a  general 
tendency  shown  in  the  last  few  years  to  discredit  explanations  of 
vital  phenomena  based  directly  upon  ordinary  physical  laws. 

Some  interesting  results  upon  the  digestion  of  carbohydrate 
material  have  been  obtained  by  Stutzcr  and  Isbert.^^  Their  ex- 
periments were  made  upon  the  digestion  of  wheat  flour,  clover  hay, 
and  bread,  from  which  the  fat  had  been  extracted.  The  different 
diastatic  ferments  were  tested  with  regard  to  the  conditions  under 
which  tlieir  most  powerful  action  upon  carbohydrates  was  mani- 
fested. AVitli  n^ference  to  ptyaline  prepared  from  the  submax- 
illary gland  of  the  pig,  he  found  in  accordance  Avith  other  ob- 
servers that  it  acted  better  in  neutral  than  in  either  weakly  acid 
or  weakly  alkaline  solutions.  Ptyaline  had  a  stronger  action 
upon  carbohydrates  than  malt  diastase,  and  the  successive  action 
of  ptyaline  and  diastase  gave  no  better  results  than  when  ptyaline 
alone  was  used.  Extracts  ol'  the  pancreas  showed  a  weaker  action 
than  cither  ptyaline  or  malt  diastase,  and  with  this  ferment  as 
with  the  ptyaline  the  strongest  action  followed  in  neutral  rather 
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than  ill  alkaline  solutions.  With  the  successive  action  of  ptyaliiie 
and  pancreatic  diastase  upon  carbohydrates  no  better  result  was 
obtained  than  when  ptyaline  alone  was  used,  but  usmg  successively 
ptyaline  in  neutral  solution,  pepsin  and  pancreatic  diastase,  that 
is,  imitathig  the  process  as  it  occurs  in  the  body,  the  largest  per 
cent,  of  the  carbohydrate  was  dissolved.  No  explanation  is  given  of 
the  way  in  which  pepsin  aids  the  action  of  the  diastatic  ferments. 

The  absorption  of  fat  in  the  mtestine  is  still  an  unsettled 
question.  Grunhagen"'°  believes  that  the  lymph  leucocytes  play  no 
part  m  the  process,  that  the  fat  particles  pass  at  once  from  the  lumen 
of  the  intestines  into  the  body  of  the  columnar  epithelial  cells,  and 
can  be  detected  there  lying  among  the  protoplasmic  meshes  of 
the  cell.  In  this  respect  he  partly  confirms  Schaefer's  experiments 
upon  fat  absorption.  By  what  process  the  lat  particles  are  made 
to  pass  into  the  substance  of  the  epithelial  cells  is  not  satisfactorily 
explained.  From  the  bases  of  the  epithelial  cells  the  fat  particles 
get  into  the  lymphoid  tissue  of  the  villus  and  then  reach  the  central 
lacteal.  Other  obserAers  affirm  that  the  lymph  corpuscles  push 
out  between  the  epithelial  cells,  and  ingest  the  fatty  particles,  and 
then  pass  back  again  to  the  lymphoid  tissue  of  the  villus.  Mall,"^^ 
in  a  report  of  some  beautiful  anatomical  investigations  upon  the 
course  of  the  blood  and  lymph  vessels  of  the  intestines,  asserts  that 
the  central  lacteal  gives  off  finer  lateral  branches  which  pass  out- 
ward to  the  epithelium,  and  extending  between  the  epithelial  cells 
really  communicate  with  the  lumen  of  the  intestines.  Mall's 
results  were  obtained  upon  the  dog,  and  his  discovery  of  this 
system  of  lymphatics  makes  it  probable  that  in  this  animal  at  least 
neither  epithelial  cells  nor  lymph  corpuscles  take  up  the  fat,  but 
that  it  passes  directly  into  these  minute  capillaries  and  through 
them  reaches  the  lacteal. 

Vignar^  has  studied  carefully  the  action  of  the  different  micro- 
organisms which  are  found  in  the  mouth  and  in  the  fasces.  Using 
pure  cultures  of  each  organism  he  determined  their  effect  upon  cer- 
tain typical  food-stuffs,  and  also  the  influence  of  the  different 
digestive  liquids — gastric  secretion,  pancreatic  secretion,  bile — upon 
these  organisms.  From  the  details  of  Uis  numerous  experiments 
he  concludes  that  the  foods  mixed  with  the  saliva  carry  into  the 
stomach  a  great  number  of  organisms,  and  that  some  of  these  are 
destroyed  by  the  action  of  this  gastric  juice,  but  a  large  number 
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are  not.  These  latter  enter  the  intestines  with  the  chyme,  and  there 
in  a  neutral  or  slightly  alkaline  medium  renew  their  activity  and 
possihly  aid  largely  in  the  solution  of  the  albuminous  foods.  In  the 
faeces  the  number  of  these  organisms  is  greatly  increased,  and  it 
seems  quite  probable  that  the  active  growth  of  these  bodies  in  the 
alimentary  canal  must  have  some  influence  upon  the  contained  food 
in  preparing  it  for  absorption.  Something  more  definite  in  tlie 
same  direction  is  found  in  recent  publications  by  Kronecker  and 
his  pupils.  Kronecker  and  PopofF'^  in  their  communication  refer 
first  to  some  previous  work  of  Ott  published  in  1882,  in  which  he 
demonstrated  that  fibrin  digested  in  artificial  gastric  juice  did  not 
give  in  any  stage  of  its  conversion  to  peptone  a  substance  which  is 
capable  of  nourishing  the  isolated  heart  of  a  frog  (that  is,  in  the 
light  of  Martins'  work  docs  not  furnish  serum  albumin).  But  if 
such  a  peptone  solution,  prepared  by  artificial  digestion  was  brought 
into  the  stomach  of  a  hving  animal  for  a  short  time,  it  became 
capable  of  nourishing  the  frog's  heart ;  that  is,  it  was  converted  to 
serum  albumin.  Kronecker  and  Popofi"  repeated  these  experiments 
and  confirmed  Ott's  results.  They  used  a  frog's  or  terrapin's  heart 
exhausted  by  NaCl  solution  as  a  test  for  the  presence  of  serum 
albumin.  They  foinid  that  a  peptone  solution  obtained  by  arti- 
ficial digestion  could  be  made  nourishing  to  the  heart  by  a  stay  of 
15  minutes  in  the  stomach  of  a  living  dog.  Moreover,  in  a  dog 
upon  whom  an  intestinal  loop  had  been  isolated  for  over  a  year  it 
was  found  that  if  such  a  peptone  solution  was  brought  into  the  loop 
it  was  converted  in  part  at  least  into  serum  albumin  within  10  min., 
while  a  solution  of  NaCl,  0.6  per  cent.,  brought  into  tlic  loop  for  the 
same  length  of  time  showed  no  nutritive  action  toward  the  heart, 
proving  that  the  peptone  solution  had  actually  suffered  a  change, 
nnd  not  simply  extracted  something  from  the  int(^stinal  walls. 
With  peptones  formed  in  artificial  pancreatic  digestion  an  entirely 
diffc'rent  result  was  obtained ;  neither  contact  with  the  living 
stomach  nor  the  living  intestine  was  capable^  of  transforming  it  to 
a  heart  nourisliing  liquid;  that  is,  to  serum  albumin.  They  think 
it  probable  tliat  in  normal  digt^stion  neither  stomach  peptone  (as 
produced  in  artificial  digestion)  nor  pancreatic  peptone  is  formed, 
but  that  the  solid  albumin  is  simply  changed  into  a  soluble  modifica- 
tion, and  this  in  turn  may  be  converted  to  serum  albumin  in  any 
part  of  the  alimentary  canal  before  absorption  takes  place.     In  a 
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contiimatioii  of  this  work  by  Kronecker  and  Brink/'*  they  found 
that  tlio  stomach  retains  this  power  of  changing-  peptone  to  a 
solution  nourishing  the  heart  (serum  albumin)  for  only  about  15 
minutes  after  death.  On  the  other  hand  if  the  non-nourishing 
peptone  solution  is  circulated  through  the  heart  for  a  long  time,  the 
heart  tissue  itself  causes  the  same  change  to  take  place ;  and  even 
allowing  the  stomach  peptone  solution  simply  to  stand  for  a  long 
time,  provided  it  has  not  been  boiled,  converts  it  to  a  heart- 
nourishing  liquid.  Blood  serum  containing  true  serum  albumin 
loses  its  property  of  nourishing  the  heart  when  boiled,  as  would  be 
expected ;  but  if  sterilized  and  kept  antiscptically  it  will  remain 
nourishing  for  weeks.  Perhaps  the  most  remarkable  result  ob- 
tained was  with  peptone  solutions  allowed  to  putrefy.  In  such 
solutions  an  apple-green  color  developed  and  microscopical  exami- 
nation showed  in  addition  to  a  mould  the  presence  of  two  bacteria, 
named  by  them,  bacillus  virescens  and  bacillus  restituens.  The 
former  of  these  when  grown  in  peptone  solutions  made  it  poisonous 
to  the  heart ;  the  latter,  however,  has  the  power  of  converting  the 
stomach  peptone,  in  part  at  least,  to  serum  albumin,  or  at  least  to 
a  liquid  which  nourishes  the  heart.  It  seems  an  easy  step  to 
take  to  suppose  that  the  converting  action  of  the  alimentary  canal 
depends  upon  the  presence  of  this  bacillus.  Strange  to  say  the 
authors  do  not  seem  to  have  made  any  chemical  examination  of 
the  substance  which  they  caU  serum  albumin  produced  by  the 
transformation  of  the  peptone.  This  is  especially  unfortunate  since 
they  state  that  serum  albumin  prepared  from  serum  by  the 
method  of  Ilammantin  docs  not  nourish  the  heart.  The  general 
conclusions  which  they  draw  from  their  results  are  as  follows:  (1) 
Serum  albumin  is  characterized  more  certainly  by  its  power  of 
nourishing  the  heart  than  by  its  physical  or  chemical  properties. 
(2)  Stomach  and  pancreas  peptones  are  not  albumins  in  physiological 
sense,  that  is,  they  do  not  nourish  the  tissues.  (3)  Stomach  pep- 
tones can  be  converted  to  serum  albumin  by  the  action  of  many 
different  kinds  of  cells  and  by  one  bacterium,  viz.,  bacillus  restituens. 
Liver. — Several  physiologists  have  sho^vn  experimentally  that 
bile  prevents  the  action  of  gastric  juice  in  artificial  digestion. 
But  recent  experiments  seem  to  prove  tliat  in  natural  digestion  the 
presence  of  bile  in  the  stomach  has  no  apparent  effect.  Dastre 
and  others  have  mtroduced  bde  into  the  stomach  of  a  dog  during 
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digestion,  eitlier  through  the  oesophagus  or  hy  means  of  a  gastric 
fistula  without  injuring  in  any  way  the  digestive  powers  of  the 
animal.  Oddi^'^  has  repeated  and  confirmed  these  experiments. 
lie  also  succeeded  in  making  a  cholccysto-gastric  fistula  so  that 
the  bile  all  passed  into  the  stomach.  In  this  experiment  he  found 
that  the  bile  did  not  prevent  the  action  of  the  gastric  juice  in  the 
first  stages  of  digestion,  and  did  not  cause  vomiting  or  gastric 
troubles  as  believed  by  many  medical  men. 

It  has  been  shown  that  muscle,  kidney  and  lung  taken  from 
the  body  and  kept  alive  by  artificial  circulation  of  blood  furnish 
lactic  acid  to  the  blood,  and  may  therefore  be  regarded  as  forming 
this  substance  in  the  normal  course  of  their  metabolisms,  ^^^ysso- 
kowitsch'*^  has  attempted  to  determine  whether  liver  treated  in  the 
same  way  causes  an  increase  in  the  lactic  acid  or  whether,  as  has 
been  supi)osed,  it  is  the  organ  in  which  this  substance  is  destroyed 
or  transformed  into  something  else.  Transfusion  of  the  fresh  liver 
with  arterial  blood,  venous  blood,  and  serum  gave  him  in  all  cases 
a  marked  increase  in  the  percentage  of  lactic  acid  in  the  blood 
used.  It  was  proved  that  the  lactic  acid  was  formed  in  the  liver 
de  novo  and  not  simply  washed  out  since  transfusing  normal  salt 
solution  caused  no  increase  in  the  lactic  acid.  The  liver  then  must 
be  classed  with  the  muscle,  lung,  and  kidney  as  one  of  the  lactic 
acid  forming  tissues  of  the  body.  In  what  tissue  or  organ  of  the 
body  the  lactic  acid  suffers  a  further  change  has  not  yet  been 
discovered. 

In  a  scries  of  experiments  extending  over  several  years  Seegen'^^ 
has  studied  the  effect'  of  Aarious  foods  upon  the  production  of 
sugar  in  the  liver.  The  final  residts  wliich  he  has  reached  are 
opposed  to  the  ordinary  views.  lie  believes  that  the  liver  manu- 
factures sugar,  independently  of  its  production  of  glycogen,  from 
peptone,  proteids,  fats,  and  the  components  of  ikt^viz.,  glycerine  and 
fatty  acids ;  wliilc  on  the  contrary  feeding  with  carboliydrates  has 
no  effect  upon  the  production  of  sugar.  These  results  were  ob- 
tained botli  from  feeding  animals  with  the  substances  named,  and 
also  by  allowing  bits  of  the  excised  hver  to  stand  in  contact  with 
the  given  substances  for  a  certain  time.  Seegen's  results  have  not 
passed  unquestioned.  For  instance,  Abcles''*  has  made  a  number 
of  determinations  of  the  sugar  in  the  blood  of  the  hepatic  veins 
and  in  arterial  blood  from  the  carotid  taken  at  the  same  time.     To" 
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obtain  the  liver  blood  he  made  use  of  the  inctliod  of  Ikalowicz 
and  Pal:  that  is,  a  catheter  was  introduced  tlirougli  the  jugular 
and  passed  down  into  the  liver  veins.  As  the  result  of  these  ex- 
periments, he  states  that  tlie  sugar-manufacturing  power  of  the 
liver  can  not  be  proved  in  this  way,  the  difference  in  the  quantities 
of  sugar  found  in  the  two  specimens  of  blood  being  too  slight  to 
justify  such  a  conclusion.  In  consequence  of  tliese  experiments 
Seegen''*  has  repeated  his  determinations,  making  use  of  different 
methods  for  collecting  hepatic  blood.  He  made  his  experiments 
upon  narcotized  and  non-narcotized  animals.  In  the  first  series  he 
found  that  the  sugar  in  the  portal  vein  was  on  the  average  0.139 
per  cent.,  while  that  of  the  hepatic  vein  was  0.196  per  cent.,  a 
difference  in  favor  of  the  latter  of  about  40  per  cent.  In  the  series 
upon  non-narcotized  animals,  the  conditions  inider  which  his  orig- 
inal experiments  w^re  made,  the  blood  of  the  portal  vein  contained 
0.102  per  cent,  of  sugar,  while  that  from  the  hepatic  veins  con- 
tained 0.232  per  cent., — a  difference  of  more  than  100  per  cent. 
Seegen  concludes  from  these  experiments  that  the  negative  results 
obtained  by  Abeles  were  caused  by  the  chloroform  narcosis  of  the 
animal.  It  is  w^ell  known  that  in  chloroform  narcosis  the  urine 
frequently  contains  sugar,  indicating  that  the  use  of  chloroform  in 
some  w^ay  increases  the  quantity  of  sugar  in  the  blood  generally, 
and  thus  vitiates  the  comparison  between  the  liver  blood  and  the 
blood  of  other  parts  of  the  body. 

From  a  number  of  experiments  upon  rabbits  in  wliich  arti- 
ficial diabetes  was  produced  by  puncturing  the  medulla,  Ransom'^^ 
concludes  that  feeding  with  glycerine  prevents  glycosuria  to  a 
considerable  extent.  Furthermore  he  states  that  the  action  of  the 
glycerine  is  more  marked  when  taken  into  the  stomacli  tlian  when 
injected  subcutaneously.  According  to  the  autlior,  glycerine 
checks  the  glycosuria  by  acting  directly  on  the  liver  cells,  and 
preventing  them  from  converting  their  glycogen  into  sugar,  lead- 
ing to  an  accumulation  of  glycogen  in  the  liver.  To  test  this 
theory  he  made  analyses  of  tlie  liver  in  animals  to  whom  glycerine 
had  been  given  and  compared  them  witli  otliers  made  upon  ani- 
mals without  glycerine.  In  the  first  case  he  found  that  the  liver 
contained  more  glycogen  and  less  sugar  than  in  the  second  case, 
supporting  his  theory.  With  reference  to  the  therapeutic  use  of 
glycerine  in  diabetes  the  author  makes  no  positive  statements. 
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In  two  patients  upon  whom  the  operation  of  cholecystotomy 
had  been  performed,  a  fistula  forming  as  the  result  of  the  opera- 
tion in  each  case,  Birch  and  Spong''^  were  able  to  collect  what 
appeared  to  be  the  normal  secretion  of  the  gall-bladder.  In 
amount  the  secretion  was  something  over  20  cc.  in  24  hours;  it 
was  usually  quite  clear  and  contained  no  bile  at  all,  owing  to  the 
occlusion  of  the  cystic  duct.  The  reaction  was  distinctly  alkaline, 
and  chemical  examination  gave  the  following  results : — 

Water, 979.7  parts. 

Solids, 20.3     " 

The  analysis  of  the  solids  gave 

A.  Organic,     .     Mucin  (and  trace  of  albumin),     12.09  parts. 

B.  Inorganic,  .     Chlorine,  ....       3.84     " 

Carbon  di-oxide,      .         .         .  0.29  " 

Sodium  (combined  with  CI),  2.50  " 

Soda  (combined  with  CO^),    .  0  41  " 

Potassium  salts  and  )  1  17  " 
phosphates,              ) 

The  secretion  of  the  gall-bladder  then  contains  no  bile 
salts  or  biliary  pigments.  Pliysiologically,  it  was  shown  not  to 
have  any  diastatic  or  emulsifying  action.  It  cannot  possess, 
therefore,  any  digestive  value. 

Movements  and  Innervation  of  Alimentary  CanaJ. — Wassi- 
liefF,^^  under  the  direction  of  Kronecker,  has  attempted  to  localize 
the  point  in  the  mucous  membrane  of  the  buccal  cavity  from 
wliicli  the  reflex  act  of  swallowing  starts.  Ilis  experiments  upon 
himself  were  entirely  negative.  Meclianical  stimulation  of  every 
part  of  the  mouth  cavity  wliich  could  be  seen  or  felt  failed  to  dis- 
cover any  spot  stimulation  of  which  led  to  a  reflex  act  of 
deglutition.  Upon  rabbits  he  had  better  success.  liike  others  he 
found  that  stimulation  of  the  central  end  of  the  superior  larAngcal 
always  caused  a  reflex  swallowing  movement.  But  section  of  this 
nerve  on  both  sides  did  not  interl'ere  with  the  ability  of  the  animal 
to  swallow  its  food  normally.  With  regard  to  stimulation  of  the 
glossopharyngeal  he  corroborates  the  statement  of  Kronecker  and 
M(>ltzer  tliat  inhibition  of  the  swallowing  movements  is  the  result. 
His  most  satisfactory  experiments  were  upon  the  soft  palate. 
Mechanical  stimulation  of  the  sofl  palate  from  the  middle  of  the 
tonsils  to  the  hard  palate,  oxer  an  area  about  2  ctm.  long  and  1 
ctm.  broad  (with  the  exception  of  a  median  strip  1  to  2  mms.  in 
width)  invariably  caused  swallowing  movements  in  the  rabbit,  no 
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matter  how  frequently  repeated.  When  this  area  was  treated  with 
cocaine  no  reflex  movements  tbllowed  when  it  was  stimulated. 
Moreo\er,  section  of  the  tri<^eminal  nerve  also  completely  pre- 
vented the  reflex  from  this  area.  There  seems  to  be  no  doubt  that 
in  this  particular  animal  the  reflex  act  of  swallowing  originates  in 
the  contact  of  food  with  this  portion  of  the  mucous  membrane  of 
the  mouth.  From  what  portion  of  the  mucous  membrane  of  the 
mouth  cavity  in  man  the  sensory  impulse  for  the  reflex  starts,  the 
author  was  not  able  to  discover,  though  he  supposes  the  spot  to  lie 
behind  the  velum  in  the  region  of  the  tonsils. 

Illasko'-  has  investigated  the  question  of  the  cranial  centre 
for  the  stomach  movements,  with  results  which  lead  him  to  con- 
clude that  the  centre  for  the  constrictor  fibres  of  the  cardia  hes  in 
the  corpora  quadrigemina,  and  that  they  reach  the  stomach  chiefly 
through  the  vagus,  but  partly  along  the  spinal  cord  and  sympathetic 
system.  The  dilator  fibres  of  the  cardia  originate  in  the  corpus 
striatum  just  outside  the  fibres  of  the  anterior  commissure,  and 
reach  the  stomach  through  the  vagus.  The  centre  for  the  move- 
ments of  the  stomach  walls  lies  in  the  corpora  quadrigemina,  the 
efferent  fibres  pass  to  the  stomach  along  the  spinal  cord,  etc. 
From  his  experiments  the  author  concludes  that  no  such  thing  as 
a  distinct  vomiting  centre  can  be  demonstrated  in  the  medulla. 
From  his  own  work  it  is  more  probable  that  the  centre  for  vomit- 
ing movements  lies  in  the  corpora  quadrigemina. 

Bokai,*''*  in  a  series  of  papers,  discusses  some  extremely  inter- 
esting facts  with  regard  to  the  intestinal  movements.  He  found 
that  simple  distension  of  the  intestine  by  injection  of  neutral  gases, 
N,  H  and  ().  caused  no  movements.  On  the  contrary  when 
strong  intestinal  movements  were  in  progress  from  dyspnocic  exci- 
tation, then  the  injection  of  O  caused  the  movements  to  cease. 
This  inhibitory  action  of  the  ()  appeared  to  be  local,  since  it  oc- 
curred in  a  small  loop  of  intestine  completely  isolated  from  the 
rest.  From  this  ex])eriment  the  author  concludes  that  the  intes- 
tinal movements  are  caused  by  some  local  peripheral  stimulus. 
Injection  of  the  gases  CO.,,  CH^  and  11,8  into  the  intestines 
started  up  active  peristaltic  contractions,  and  these  movements 
were,  in  the  case  of  the  first  two  gases,  conq)letely  stopped  by  a 
subsequent  injection  of  O,  while  with  11,8  subsequent  treatment 
with  O  only  partially  prevented   the  contractions.     In  a  second 
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communication  the  author  turned  his  attention  to  the  action  of  in- 
creased temperature  upon  the  intestinal  movements.  As  is  well 
known  the  contractions  ol'  the  intestines  in  fever  patients  seem  to 
become  more  feeble  and  sluggish  even  though  no  trouble  of  the 
stomach  or  intestmes  is  present.  Bokai  convinced  himself  of  the 
truth  of  this  belief  by  actual  observation.  In  rabbits  made  feverish 
by  the  injection  of  septic  material,  the  peristaltic^  movements,  when 
the  abdomen  was  opened,  showed  a  marked  diminution  compared 
with  a  normal  rabbit,  and  the  intestines  in  the  fever  rabbit  re- 
sponded much  less  readily  to  mechanical  and  chemical  stimulation. 
Since  the  intestinal  movements  are  luider  the  control  of  two  sets 
of  nerve  fibres,  one  motor,  reaching  the  intestines  through  the 
vagi,  and  one  inhibitory,  running  in  the  splanchnics,  the  author 
endeavored  to  determine  whether  the  sluggishness  of  the  intestinal 
movements  in  fever  is  caused  l)y  an  increase  in  the  action  of  the 
inhibitory  nerves  or  a  diminution  in  that  of  tlie  motor  nerves.  He 
found  that  in  such  animals  section  of  the  splanchnics  increased 
the  irritability  of  the  intestines  toward  mechanical  and  chemical 
stimuli.  The  action  of  fever  seems  from  this  to  l)e  in  an  increased 
activity  of  the  inhibitory  nerves,  most  probably  from  a  direct  action 
of  the  heat  upon  the  centres  of  these  nerves.  He  showed  also  that 
the  simple  increase  in  the  body  temperature  Avas  responsible  for 
this  residt,  since  if  the  animal  was  kept  for  a  long  time  in  a  warm 
chamber  so  as  to  raise  tlie  l)ody  temperature  the  same  effects  were 
observed.  Since  the  gases  causing  peristaltic  movements,  viz., 
CO.CH.and  H.S  are  all  foimd  in  the  intestines,  the  author 
was  led  to  investigate  the  effect  of  other  products  of  fermentation 
and  ])ut refaction  which  occur  in  the  same  organs.  He  found  that 
the  following  acids  when  injected  into  the  intestines  caused  more 
or  less  violent  peristaltic  movements,  viz.,  lactic,  succinic,  valerianic, 
butyric,  Ibrmic;,  proprionic,  acetic,  caproic  and  caprylic,  the  com- 
parative intensity  of  the  action  being  shown  by  the  order  of  eniun- 
eration, — caprylic  acid  liaA'ing  the  strongest  action  and  lactic  acid 
the  weakest.  All  of  the  acids  acted  more  strongly  on  the  small 
intestine  and  rectum  than  on  the  large  intestine.  Some  caused 
accoinjjaiiyiiig  vaso-constriction  and  some  vaso-dilatation,  so  tliat 
their  diarrhocic  effect  was  independent  of  their  action  on  the  blood- 
vessels. This  conclusion  is  more  certain  since  of  the  two  most 
active  acids  in  this  respect,  acetic  and   caprylic,  the  acetic  acid  in 
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the  small  doses  used  caused  vaso-constriction,  wliile  the  caprylic 
acid  caused  vaso-dilatation.  Not  onh  was  diarrhoea  produced  by 
the  action  of  th(^se  acids,  but  with  the  stronger  ones  at  least  catarrh 
of  tlie  nuicous  membrane  occurred.  Since  the  acids  named  may 
all  occur  in  certain  proportions  in  the  intestinal  contents  of  man, 
there  seems  to  be  but  little  doubt  that  they  play  a  useful  role  as 
peripheral  stimuli  to  the  muscular  coats  of  the  intestines ;  while  if 
tliey  occur  in  abnormal  quantities  they  probably  lead  to  patho- 
logical mo^■ements  resulting  in  diarrha^a,  or  even  to  dangerous  in- 
flammation. Bokai  also  investigated  the  action  of  phenol,  indol 
and  skatol,  all  of  which  are  found  in  small  quantities  in  the  intes- 
tines or  fiEces,  and  are  to  be  considered  as  products  of  the  pan- 
creatic putrefaction  of  albuminous  substances.  Pure  solutions  of 
tliese  bodies  injected  into  the  intestines  gave  the  following  results: 
phenol  and  indol  were  without  any  effect,  Avhile  skatol  caused 
violent  peristaltic  contractions  even  in  very  small  doses,  and  in 
young  animals  (rabbits)  might  even  lead  to  tonic  contractions  of 
the  small  intestine  and  rectum.  As  far  as  the  blood-vessels  were 
concerned,  skatol  caused  first  a  constriction  and  then  a  dilatation. 
So  that  skatol  also  may  take  a  useful  part  in  intestinal  peristalsis, 
and  when  existing  abo^e  a  certain  proportion  may  cause  diarrhoea. 
Unhke  the  organic  acids  mentioned,  skatol  did  not  produce  catarrh 
of  the  mucous  membrane. 

RESPIRATION. 

Since  the  time  of  Hutchinson  it  has  been  known  that  the  re- 
spiratory movements  of  men  are  of  the  abdominal  t}'pes  while  those 
of  women  are  of  the  costal  type.  Inasmuch  as  ver}'  young  girls 
among  civilized  races  show  this  type  of  breathing  before  corsets 
and  tight  dresses  are  worn,  it  has  been  supposed  that  tlie  difference 
was  an  essential  one,  and  not  a  secondary  result  of  the  difference 
in  dress.  Mays"*  has  had  the  opportunity  to  examine  a  number 
of  Indian  girls,  some  of  them  full-blooded  and  some  with  a  mixture 
of  wliite  blood.  II(^  finds  that  in  the  true  Indians  the  breathing, 
like  that  of  men,  is  of  the  abdominal  type,  while  those  that  showed 
a  costal  t\^e  were  either  one-half  or  three-quarters  white.  Such 
observations  have  long  been  wanted  to  settk^  the  question,  and 
Slavs'  result  seems  to  leave  but  little  doubt  that  the  costal  t\^e 
among  civilized  women  has  been  a((piired  from  their  habits  of 
dress,  and  become  hereditary  in  their  female  children. 
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The  relations  of  oxygen  in  tlie  blood  have  been  satisfactorily 
determined,  but  in  what  way  the  CO.,  is  combined  or  held  in  solu- 
tion is  still  in  large  measure  unknown.  It  is  e^ddent  that  a  com- 
plete theory  of  the  mechanism  of  gaseous  exchanges  in  the  body, 
both  those  in  the  lungs  and  those  in  the  tissues  generally,  can  not 
be  obtained  until  this  problem  is  solved.  An  actual  advance  in 
this  direction  has  been  made  by  Bohr.'"  The  definite  point  which 
Bohr  has  determined  is  tlie  amount  of  CO.,  which  will  combine 
with  1  grm.  of  pure  haemoglobin.  With  regard  to  the  relations 
of  oxygen  in  the  body,  we  know  that  it  is  not  held  simply  in  solu- 
tion in  the  plasma,  but  in  a  loose  chemical  combination  with  the 
haemoglobin  of  the  red  corpuscles.  It  is  known  also  that  CO,  is 
held  in  the  blood  not  in  simple  solution,  but  in  some  sort  of  chem- 
ical combination ;  and  the  usual  hypothesis  has  been  that  it  is 
held  as  carbonate  or  bicarbonate  of  sodium.  Lately  evidence  has 
been  accumulating  which  goes  to  show  that  the  haemoglobin  may 
also  combine  with  the  CO,,  and  possibly  has  to  CO.,  somewhat  the 
same  relation  that  it  bears  to  oxygen.  Bohr  has  shown  from  carefid 
absorptiometric  experiments  that  pure  haemoglobin  solutions  absorb 
large  quantities  of  carbon  di-oxide,  and  that  a  great  portion  of  the 
gas  thus  absorbed  forms  a  chemical  combination  with  the  haemo- 
globin. He  finds  that  1  gram  of  haemoglobin  in  solution  at  a 
pressure  of  120  mms.  of  mercury  will  combine  (chemically)  with 
3.5  cc.  of  CO.,,  and  that  this  compound  dissociates  at  lower  pres- 
sures :  that  is,  the  quantity  of  CO,  combining  with  1  gram  of 
haemoglobin  decreases  greatly  with  diminished  pressure  of  the  gas. 
We  have  now  exact  determinations  of  the  behavior  of  oxygen  and 
CO.^  toward  haemoglobin.  It  remains  to  be  seen  what  its  relations 
will  be  toward  mixtures  of  tlie  two  gases. 

A  novel  theory  of  the  relation  of  the  heart-beat  to  the  gaseous 
exchanges  of  the  body,  especially  to  the  elimination  of  the  CO.,  from 
venous  l)lood,  has  been  proposed  by  V.  Fh^ischl.'''  Tlie  theory 
was  suggested  by  a  very  simple  experiment  wliich  any  oik^  may 
])erform  for  himself  The  experiment  is  made  with  an  ordinary 
glass  syringe  which  is  in  good  working  order.  Place  the  end  of  the 
syringe  under  water  and  slowly  raise  the  piston  until  the  spinge 
is  about  one-lialf  full.  Close  tlie  end,  while  still  under  water, 
with  the  fing(n%  or  better  still  with  a  stopcock  if  the  syringe  is 
jn-ovided    with   oii(\   and   then  gently  raise  the  piston  to  its  full 
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height.  The  negative  pressure  in  the  syringe  thus  produced  will 
cause  a  few  hubbies  of  t^-as  to  form  in  tlie  hquid,  usually  along  the 
sides  of  the  glass.  Xow  lower  the  piston  rod  gently  until  the 
plunger  again  comes  into  contact  with  the  liquid.  Again  raise  it 
quickly  for  a  short  distance  and  release  it  suddenly;  the  plunger 
in  a  good  syringe  will  strike  the  water  sharply,  and  give  it  a  sud- 
den shock.  If  now  innnediately  after  giving  this  shock  the  piston 
is  again  raised  to  its  full  height  and  a  negative  pressure  produced 
within  the  sp-inge,  a  comparatively  enormous  liberation  of  gas  will 
take  place, — so  much  in  fact  that  the  liquid  seems  to  boil.  V. 
Fleischl's  explanation  of  this  curious  phenomenon  is  that  the  shock 
given  to  the  liquid  destroys  the  character  of  the  solution  of  the 
gas  in  the  water.  In  a  true  solution  of  gas  the  gaseous  molecules 
enter  into  such  close  combination  with  those  of  the  water  that 
their  physical  properties  as  gaseous  molecules  are  completely  lost ; 
they  behave  in  fact  like  liquid  molecules.  The  effect  of  the  shock 
is  to  break  up  this  combination:  the  gaseous  molecides  now  lie 
loose,  as  it  Avere,  between  the  water  molecules.  We  have  a  molecular 
mixture  instead  of  a  true  solution.  If  in  this  condition,  before  a 
re-solution  can  take  place,  the  liquid  is  submitted  to  a  negative 
pressure,  the  gas  is  readily  given  off.  A  physiological  application 
of  this  phenomenon  is  made  by  V.  Fleischl  to  the  venous  blood 
sent  by  the  right  heart  into  the  lungs.  The  quick  contraction  of 
the  right  ventricle  gives  this  blood  a  sudden  shock  which  probably 
extends  through  the  whole  area  of  distribution  of  the  pulmonary 
artery.  Immediately  afterward  this  blood  is  placed  under  the 
negative  pressure  existing  in  the  thoracic  ca\ity.  According  to 
this  syringe  experiment,  the  gas  contained  in  the  blood  ought  now 
to  be  given  off  with  special  ease.  He  thinks  that  this  shock  of 
the  heart  is  of  particular  importance  to  the  CO2  held  in  solution  in 
the  blood-plasma.  He  l)elie\es  indeed  that  this  preliminary  shock 
is  absolutely  essential ;  that  without  it  the  CO2  could  not  be  removed 
quickly  enough  by  the  lungs. 

The  existence  and  position  of  a  general  medullary  respiratory 
centre  is  .still  the  subject  of  discussion  and  experiment  in  physiology. 
While  it  is  the  general  belief  that  such  a  centre  does  exist  in  the 
medulla  in  the  neighborhood  of  the  calamus  scriptorius,  no  satis- 
factory histological  ])r()of  has  been  obtained  of  its  exact  location. 
The  latest  histological  and  experimental  researches  with  regard  to 
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this  centre,  those  ol'  Gierke  and  Mishiwsky  are  not  in  accord. 
Langendorff' '^  in  a  recent  contribntion  takes  occasion  to  bring  for- 
ward again  his  well-known  views,  according  to  which  a  general 
respiratory  centre  in  the  medulla  does  not  exist.  His  own  theory 
is  that  the  respiratory  centres  are  found  in  the  spinal  cord  in  the 
gray  matter  where  the  different  respiratory  nerves  arise ;  tliat  these 
nuclei  of  origin  are  to  be  considered  as  automatic  respiratory 
centres  each  lor  the  nerve  originating  in  it.  While  he  speaks  of 
these  various  centres  as  constituting  a  physiological  unity,  a  respira- 
tory centre,  since  they  act  in  harmony  with  each,  they  do  not  form 
a  single  anatomical  centre.  The  only  influence  of  the  medulla 
upon  the  respiratory  discharges  according  to  this  view  is  that  of  a 
general  regulating  action.  Langendorff's  theory,  first,  suggested 
many  years  ago  by  experiments  of  Brown-Sequard,  has  found  a 
number  of  supporters,  who  have  confirmed  many  of  Langendorff's 
observations.  In  the  present  communication  he  offers  some  new 
experim(>nts  in  favor  of  his  theory.  The  experiments,  made  upon 
rabbits,  consisted  in  completely  dividing  one-half  of  the  medulla 
one  or  two  millimeters  posterior  to  the  calamus.  As  would  be  ex- 
pected, the  first  effect  of  this  section  was  a  paralysis  of  respiratory 
movements  upon  the  same  side,  but  Langendorff  states  that  this 
paralysis  was  only  temporary;  after  a  variable  time  respiratory 
movements  again  commenced  on  the  injured  side :  first,  movements 
of  tlie  diaphragm  of  that  side,  later,  mo^■ements  of  the  thoracic 
muscles.  The  explanation  of  this  phenomena  given  by  Langen- 
dorff is  that  the  section  paralyzed  the  special  respiratory  centres 
of  that  side  by  shock,  but  the  respirations  of  the  other  side  being 
siifhfdent  to  keep  the  animal  ali\'e,  the  spinal  centres  on  the  injured 
side  in  time  recovered  and  normal  respiratory  movements  were  re- 
sumed. There  is  a  gen(n-al  unwillingness  to  assent  to  this  theory 
of  spinal  respiratory  centres.  'I'lie  experiments  hitherto  made  to 
demonstrate  them  have  been  explained  easily  in  other  ways  by 
those  who  hold  to  the  old  view.  The  experiments  related  in  the 
present  paper  can  also  be  explained  ui)on  the  theory  of  a  respira- 
tory centre  in  the  nKxlulla  by  supposing  that  cross  connections  be- 
tween the  bi-lateral  respiratory  centre  and  the  efferent  paths  of  the 
two  sides  exist  even  below  the  calamus,  and  that,  therefore,  the 
centre  on  the  luiinjured  sidc^  was  still  able  to  send  impulses  to  the 
respiratory  nerves  of  botli  sid(;s. 
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Further  evidence  for  the  existence  of  heat  centres  in  the  brain 
has  been  gixcn  by  experiments  of  Ott  and  C'arter.*'*  The  authors 
made  lesions  in  different  parts  of  tlie  brains  of  rabbits  througli 
lioies  trephined  in  the  skull.  Thermometric  and  calorimetric:  ob- 
servations weve  made  upon  the  animals,  together  with  records  of  the 
blood-pressure,  respirations,  etc.  They  conclude  that  they  can 
locate  four  areas  in  the  brain,  lesions  of  which  cause  a  rise  of  tem- 
perature and  an  increase  in  heat  production.  These  four  heat 
centres  are  situated  as  follows :  First,  in  front  of  and  beneath  the 
corpus  striatum.  Second,  the  parts  lying  to  the  median  side  of  the 
nodus  cursorius.  Third,  the  parts  about  8chiff"'s  crying  centre, 
that  is,  at  some  point  between  the  thalamus  and  corpus  striatum 
near  the  middle  line.  Fourth,  the  anterior  inner  end  of  the  optic 
thalamus.  The  authors  state  that  the  Aariation  in  the  circulation 
observed  were  not  such  as  could  explain  the  disturbances  in  heat 
production.  It  is  to  be  regretted  that  the  experiments  were  not 
made  more  definite  by  careful  histological  examinations  of  the  parts 
of  the  brain  involved  in  the  lesions. 

CENTRAL    NERVOUS    SYSTEM. 

The  physiology  of  the  spinal  ganglia  is  as  yet  an  almost 
entirely  unknown  subject ;  but  luitil  within  the  past  few  years  the 
famous  observations  of  Walker  upon  the  effect  of  the  section  of  the 
posterior  roots  of  the  spinal  nerve  have  been  considered  as  proving 
the  great  niitritional  importance  of  thes(^  structures  to  the  sensory 
nerve  fibres.  The  exi)eriments  of  Waller  liaA'c  been  contradicted 
by  recent  researches  of  Xcjns  (18(S3),  a  pupil  of  Gudden,  and 
some  of  the  fundamental  \  iews  with  regard  to  the  histological  and 
physiological  connection  of  these  ganglia  with  the  sensory  nerve 
fibres  were  made  doubtful  by  his  work.  Within  the  past  year, 
however,  careful  researches  by  Joseph"'  have  thrown  doubt  upon  the 
correctness  of  Vejas'  statements,  and  re-established  the  original  con- 
clusions of  Waller.  A  brief  statement  of  Waller's  experiments,  and 
the  work  of  Vejas  will  perhaps  make  cleann*  the  interesting  results 
obtained  by  Josepli.  ^^'aller's  experiments  consisted  in  section 
of  the  anterior  and  posterior  roots  of  the  spinal  nerves,  and  com- 
plete extirpation  of  the  spinal  ganglia,  and  his  work  was  completed 
by  the  experiments  of  Claude  TJernard  upon  the  result  of  section 
of  the  nerve  beyond  the  ganglion.      The  results  they  obtained 
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wore  more  or  less  completely  corroborated  by  subsequent  observers, 
and  were  as  follow :  Section  of  the  posterior  root  between  the 
ganglion  and  the  cord  was  followed  by  complete  degeneration  of 
the  fibres  connected  with  the  cord,  while  the  ganglion  and  the 
common  nerve  trunk  showed  no  degeneration.  Section  of  the 
anterior  root  between  the  ganglion  and  the  cord  was  followed  by 
complete  degeneration  of  the  motor  fibres  in  the  nerve  trunk,  while 
in  that  part  of  the  anterior  root  adhering  to  the  cord  no  change  in 
the  fibres  took  place.  Complete  extirpation  of  the  ganglion,  which 
involved  also  section  of  the  anterior  root  fibres,  was  followed  by 
complete  degeneration  of  the  whole  of  the  peripheral  nerve,  and  of 
the  posterior  root  fibres  remaining  in  connection  with  the  cord.  The 
anterior  root  fibres  in  connection  with  the  cord  remained  unchanged. 
Section  of  the  nerve  trunk  peripheral  to  the  ganglion  was  followed 
by  degeneration  of  the  nerve  trunk  toward  the  periphery,  while 
the  ganglion  and  the  two  roots  connecting  it  with  the  cord 
remained  unchanged.  The  conclusions  from  this  work  were  that 
the  nerve  cells  of  the  spinal  ganglia  serve  as  nutritive  centres  for 
the  sensory  fibn^s,  and  these  degenerate  in  citlier  direction  when 
their  connection  with  the  ganglion  is  severed.  The  nutritive 
centres  for  the  motor  fibres  on  the  other  hand  are  contained  in  the 
s])iiial  cord  itself.  These  results  were  for  a  long  time  accepted  as 
pro^od.  V(;jas,  instead  of  sectioning  the  nerve  roots  and  trunks, 
tore  them  apart  and  obtained  entirely  difierent  results.  After  tear- 
ing apart  both  roots  he  found  that  the  nerve  fibres  in  the  stumps 
adhering  to  the  spinal  cord,  the  motor  as  well  as  the  sensory,  com- 
ph^tely  deg(nierated.  The  ganglion  on  the  other  liand  showed  no 
change  unk^ss  the  nerve  peripheral  to  it  was  divided,  in  which 
case  the  ganglion  degenerated.  Joseph  has  again  repeated 
Waller's  experiments,  using,  as  Waller  did,  the  second  spinal 
nerve  on  account  of  tlie  gn^ater  Icngtli  of  the  roots.  Tie  re-estab- 
lishes \\'a tier's  original  statement  that  after  section  of  the  anterior 
root  the  peripheral  end  degenerates,  while  the  central  end  remains 
normal.  The  nutritive  centre  for  these  fibres  therefore  must  lic^  in 
the  cord.  Section  of  the  ner\e  trunk  ])erip]ieral  to  the  ganglion 
is  followed  by  complete  degeneration  oi'  the  peripheral  n(^rve,  and 
moreover  a  ])artial  degeneration  of  some  of  the  fibres  in  the 
ganglion  and  post(>rior  root,  though  for  the  most  part  they  remain 
normal,  as  stated  by  Bernard.     Section  of  the  posterior  root  causes 
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a  degeneration  of  h\  far  tlie  «ireater  number  of  fibres  in  the  central 
stump,  while  the  ganglion  and  the  peripheral  nerve  trunk  remain 
normal  with  the  exception  of  a  few  fibres  which  undergo  degenera- 
tion. ^^'ith  regard  to  the  function  of  the  spinal  ganglia,  Joseph 
again  comes  back  to  the  original  theory  that  they  serve  as  regu- 
lating; centres  for  the  nutrition  of  tlie  sensorv  fibres,  both  those  of 
the  peripheral  trunk  and  those  of  the  posterior  root.  The  cells  of 
the  ganglion  must  be  considered,  then,  as  being  in  connection  with 
the  greater  number  of  sensory  fibres  entering  and  leaving  the 
ganglion.  Since  after  section  of  the  posterior  root  a  certain  number 
of  the  fibres  in  the  ganglion  and  the  nerve  degenerate,  Joseph 
concludes  that  these  fibres  have  their  origin  and  nutriti^•e  centre  in 
the  cord  and  run  through  the  ganglion  without  connecting  with 
any  of  the  nerve  cells. 

This  same  subject  of  the  physiology  of  the  spinal  ganglia  has 
been  investigated  by  Pregaldino,'*^  making  use  of  purely  physiolog- 
ical methods.  The  author  approached  his  subject  in  a  very  novel 
way.  The  particular  point  which  he  wished  to  demonstrate  was 
whether  or  not  the  sensory  fibres  of  the  spinal  nerve  all  end  in  the 
nerve  cells  of  the  ganglion  before  continuing  on  to  the  cord;  that 
is,  are  or  are  not  the  ganglion  cells  interpolated  in  the  course  of  all 
the  sensory  fibres  I  The  idea  with  A^liich  he  started  out  was  that 
the  cells  of  the  spinal  ganglia,  hke  those  of  the  cerebro-spinal 
centre,  ought  to  be  much  more  sensitive  to  withdrawal  of  the  blood 
supply  than  the  ner^■e  fibres.  If,  therefore,  the  blood  supply  to  a 
spinal  ganghon  was  cut  off  as  completely  as  possible,  with  the  excep- 
tion of  the  blood  which  may  come  to  it  along  the  posterior  root 
and  the  peripheral  nerve,  it  ought  to  die  witliin  a  comparatively 
sliort  time,  and  stimulating  those  of  the  peripheral  nerve  beyond 
the  ganglion,  should  not  cause  any  reflex  actions.  On  the  other 
hand,  stimulation  of  the  posterior  root  between  the  ganglion  and 
the  cord  should  produce  reflex  actions  as  usual.  Experiments  of 
this  kind  were  carried  out  on  frogs  and  dogs.  In  the  former  tlie 
9tli  and  10th  spinal  nerves  were  used ;  in  the  latter  tlie  sacral 
nerves.  The  results  were  the  same  in  both  cases.  It  was  found 
that  if  on  one  side  the  S})inal  ganglion  and  its  posterior  root  were 
ex])osed,  and  the  l)lood  supply  to  tlie  ganglion  destroyed  as  com- 
pletely as  possible;  while  on  the  other  side,  ibr  the  sake  of  control, 
the  spinal  ganghon  was  exposed,  but  its  blood  supply  left  intact; 
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then  in  tlie  former  case,  after  a  certain  time,  from  forty  to  sixty 
hours  with  the  frog,  from  sixteen  to  twenty  hours  with  the  dog, 
stimulation  of  the  central  end  of  the  divided  nerve  hcyond  the 
<2^anghon  was  not  able  to  cause  any  reflexes,  while  stimidation  of 
the  posterior  root  gave  the  usual  reflex  actions.  On  the  other  side 
in  which  the  blood  supply  of  the  ganglion  was  intact,  stimulation  of 
both  peripheral  nerve  and  posterior  root  gave  reflexes,  the  strength 
of  stimulus  for  each  being  about  the  same.  Furthermore  in  the 
frog  the  spinal  ganglion  is  so  placed  on  the  side  of  the  nerve  trunk 
that  it  may  be  removed  by  a  longitudinal  section,  in  the  direction 
of  the  nerve,  without  interrupting  the  anatomical  contmuity  be- 
tween the  posterior  root  and  the  common  nerve  trunk.  As  a 
result  of  such  section,  however,  stimulation  of  the  peripheral 
nerve  caused  no  reflexes  whatever,  which  would  tend  to  prove, 
together  with  the  experiments  given  abo^•e,  that  the  sensory  fibres 
of  the  periplieral  trunk  all  end  in  nerve  cells  in  the  ganglia,  and 
removal  or  death  of  these  cells  blocks  the  nervous  impulse  ascend- 
ing to  the  cord.  In  other  experiments  he  was  able  to  prove  that 
direct  local  application  of  strychnine,  atropine  or  morphine  to  the 
spinal  ganglion  had  apparently  no  eft'ect  whatever,  since  after  such 
application  the  same  strength  of  stimulus,  applied  to  the  periph- 
eral nerve  or  the  posterior  root,  was  necessary  to  produce  reflex 
actions  as  before. 

Circidatlon,  in  the  Brain. — The  old  subject  of  the  circulation 
of  tlie  blood  in  the  brain  during  sleeping  and  wakhig,  which  has 
been  experimented  upon  in  so  man)  dift'erent  ways,  has  been  again 
investigated  by  Spelit'^  by  a  new  method.  The  animals  used  were 
rabbits.  The  circulation  in  the  head  was  suddenly  stopped,  the 
head  was  (juickly  removed  from  the  body,  and  then  tlie  total 
amount  of  blood  in  the  liead  and  in  the  whole  body  was  deter- 
mined. It  was  foinid  that  in  waking  rabbits  the  blood  in  the  head 
(not  in  the  brain  alone)  was  on  the  average  about  \  of  tlie  whole 
amount  of  blood  in  the  body;  while  in  sleeping  ral)bits,  the 
sleep  being  iiKhiced  by  cldoral,  the  blood  in  \\\v  lu^ad  was  only  -^j 
of  that  in  tlu;  whole  animal.  Whether  normal  s\vq\)  and  chloral 
narcosis  can  be  considered  as  having  the  sam(^  influence  upon  the 
circulation  in  the  head  can  not  be  taken  for  granted  witliout  good 
proof 

The  effect  of  various  conditions  upon  the  circulation  in  the 
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brain  lias  been  studied  by  Gartner  and  Wa<^ner''-  in  tbe  dog  by 
tyiiiij^  a  cannula  into  tb(>  external  jugular,  tlirou^li  wliifli  most  of  tbe 
blood  Ironi  tbe  brain  returns  to  tbe  beart,  and  determining  tbe 
rate  of  iiow  imder  different  conditions.  Brandies  of  tbe  external 
jugular  otber  tban  tbose  coming  from  tlie  brain  were  of  course 
ligated.  Tbey  found  tbat  tbe  outflow  of  blood  was  not  diniinisbed 
by  reflex  stinudation  of  tbe  vaso-motor  centre,  nor  by  dyspnoea. 
On  tbe  contrary,  as  tbe  general  blood  pressure  increased  in  con- 
sequence of  such  stimulation,  there  was  a  parallel  increase  in  the 
quantity  of  blood  flowing  through  the  brain.  ^Morphia  was  with- 
out influence  on  tbe  brain  circulation.  Chloroform  and  amyl  nitrite 
caused  an  hi  creased  flow  through  the  brain  in  spite  of  a  generally 
depressed  arterial  tension,  because  of  their  special  action  in  ddating 
tbe  brain  vessels.  Epileptic  attacks  produced  by  stimulation  of  the 
cortex  of  tlie  brain  were  accompanied  by  hyperaemia  instead  of 
anaemia  during  the  convulsions.  Rum  mo  and  Ferranini^^  have  made 
a  study  of  the  diurnal  and  nocturnal  variations  of  the  cranial  pulse 
upon  two  individuals,  each  of  wliom  had  lost  a  part  of  bis  skull. 
The  patients  were  kept  under  normal  conditions  and  the  pulse 
carefully  registered.  It  was  found  that  there  was  a  well  marked 
diurnal  variation.  After  breakfast  the  pulse  was  stronger,  toward 
the  end  of  the  day,  from  4  to  6  p.m.,  it  showed  a  diminished 
tension,  and  again  became  stronger  after  dinner.  During  normal 
sleep  three  different  phases  could  be  determined.  In  the  first 
period,  extending  from  10  p.m.  to  1  a.m.,  the  pulse,  as  after  eating 
dinner,  was  decidedly  strong;  in  the  second  period,  from  1  a.m.  to 
4  A.M.,  the  ])uls(>  liecame  w(>aker,  and  in  tbe  third  period,  from  4 
A.M.  to  ()  A.M.,  tliis  diminution  of  tone  disappeared,  and  tbe  pulse 
came  back  to  its  normal  strength.  At  the  moment  of  wakening, 
either  in  the  morning  or  at  any  time  during  the  night,  a  succession 
of  short  irregular  pulse  waves  Avere  always  obtained  which  the 
authors  named  the  "spasmodic  period  of  the  cerebral  pulse."  If 
the  patient  was  made  to  reverse  his  normal  habits  and  sleep  duiing 
the  day,  then  the  three  periods  mentioned  above  did  not  appear. 
On  the  contrary  there  occurred  a  strong  dimhiution  of  tonus  not 
noticed  in  normal  sleep.  If  the  patients  attempted  to  remain 
awake  during  the  whole  night  the  pulse  also  seemed  to  decrease 
steadily  in  tension,  though  the  fall  was  interrupted  by  periods  of 
reinforcement  as  the  person  struggled  to  overcome  his  drowsiness. 
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Phijsiohxjji  of  the  Crnhral  Hcmisplierefi. — Ascli  and  Neisscr'* 
endeavored  to  determine  from  experiments  upon  rabbits,  whether 
the  gray  matter  of  tlie  cortex  in  the  motor  areas  of  the  brain,  or 
the  underlying  wliite  substance  is  more  easily  excited  by  electrical 

stimulation.  They  con- 
cluded that  the  greatest 
motor  effects  are  ob- 
tained when  the  stimu- 
lus is  applied  to  the 
boundary  line  between 
the  gray  and  the  white 
matter,  the  real  thing 
stimulated  being,  prob- 
ably, the  undermost 
layer  of  the  gray  cor- 
tex. In  accordance  with 
the  results  of  other  ob- 
servers they  found  that  stimulation  of  the  underlying  white  matter 
frequently  caused  movements  on  the  same  side  of  the  bodv,  while 
stimulation  of  the  gray  matter,  as  obser^  ed  by  others,  alwavs  caused 
movements  on  the  other  side  of  the  body. 

The  well  known  results  of  Ferrier  upon  tlie  locahzation  of 
motor  areas  in  the  cortex  of  the  cerebrum  of  the  ape,  so  frequently 

criticised,  have  received 
an  important  confirma- 
tion from  the  experi- 
ments of  Scliaefin-  and 
Ilorsley,'^  a  full  account 
of  which  is  to  appear  in 
tlie  Philosophical  Trans- 
actions. Tlies(>  gentle- 
men liaAo  cart^fully  ex- 
])lored  certain  ])ortions 
of  {\\c  cortex  in  the 
monkey,  using  ekn-trical 
stimulation  and  also  ex- 
tirpation. Tliey  luiA'o  obtained  definite  results  which  are  doubly 
Aaluabh*  from  the  fact  that  they  essentially  corroborate  tlu^  work 
of  Ferrier.     Tlie  portion  of  tlie  cerebrum  o})(>rated  u|)oii  will  be 
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Fig. 
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luiderstoocl  by  reference  to  Y'v^.  1.  It  will  be  seen  tbat  tbey  map 
out  alonjj;-  tlie  great  longitudinal  fissure  ciglit  equally  large  areas 
extending  from  the  parieto-occipital  fissure  toward  the  front  of  the 
brain,  and  marked  1   B,  'I  B,  3  B,  etc.      Extending  laterally  from 

3  B  along  the  posterior 
border  of  the  central 
sulcus  they  mark  other 
equal  areas,  3  C,  3  D,  3 
E,  etc.  In  front  of  the 
sulcus  is  a  parallel  series 
passing  outward  from  4 

B,  and  marked  4  C,  4  D, 

4  E,  etc.  In  front  of 
these  is  a  series  5  B,  5 

C,  5  D,  etc.,  and  so  on. 
Each  of  these  areas  has 
been  carefully  experi- 
mented upon,  and  the  exact  movements  caused  by  stimulation  of 
each  area  observed  and  compared  with  the  results  of  Ferrier's 
work  upon  the  same  spot.  The  general  outcome  is  that  they 
confirm  Feriier's  results,  and  make  a  nu!nb(>r  of  important  addi- 
tions.     The   most    im- 

portant     addition    per-  i      /^(/a/^ 

haps  was  a  determina- 
tion of  the  area  from 
the  muscles  of  the 
trunk.  This  was  found 
to  extend  along  the 
g}Tus  marginalis,  which 
was  also  laid  off  in  a 
number  of  equal  areas 
for  purposes  of  stimu- 
lation, as  shown  in  Fig. 
±  3  A,  4  A,  5  A,  etc. 
The  general  ])ositi()ii 
of  the  centres  for  the  movements  of  tlio  \arious  muscles  of  tlie 
body  as  determined  by  tlu^m  is  shown  in  Figs.  3  and  4,  the  latter 
representing  the  results  of  stimulation  of  tlie  gyrus  marginalis. 
The  centre  for  \Xw.  muscles  of  the  trunk  is  comparati^  ely  small  and 
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includes  the  areas  5  A  and  6  A  of  the  gyrus  marginalis,  and  5  B 
and  6  B  of  the  upper  frontal  convolution.  The  centre  for  the 
muscles  of  the  leg  is  greater,  comprising  areas  3  A,  4  A  and  part 
of  5  A,  of  the  marginal  convolution,  and  areas  1  B,  2  B,  3  B, 
4  B,  5  B,  and  6  B,  along  the  longitudinal  fissure,  and  2  C  of  the 
superior  parietal  lobe.  The  centre  for  the  arm  is  still  more 
extensive,  comprising  the  ascending  frontal  and  parietal  con- 
volutions (anterior  and  posterior  central  convolutions)  through- 
out most  of  their  extent.  The  head  region  when  stimulated 
causes  movements  of  the  head,  the  eyes,  the  eyebrows  and  the 
ears:  it  Hes  in  front  of  the  arm  region.  The  centre  for  the 
facial  muscles  lies  round  the  lower  end  of  the  central  sulcus. 
Schaefer  points  out  that  the  sulci  of  the  cortex  which  separate 
more  or  less  completely  the  different  convolutions  cannot  be 
considered  as  natural  boundaries  ibr  the  motor  centres.  Even 
the  central  sulcus  does  not  form  such  a  boundary.  Stimulation  of 
the  immediate  regions  on  both  sides  causes  movements  of  the 
same  group  of  muscles.  The  movcuKnits  excited  by  stimidation 
of  these  areas  resemble  ordinary  voluntary  movements,  in  that 
they  include,  usually,  the  co-ordinated  activities  of  several  different 
muscles. 

Carbonieri^''  contributes  a  chnical  obstn'vation  wliicli  gives 
some  information  as  to  the  position  of"  the  oll'actory  centre.  The 
patient  suffered  from  a  number  of  epileptiform  convulsions  during 
which  he  always  complained  of  a  nauseating  odor  not  ])erceptible 
to  others.  Post-mortem  examination  rcnxniled  a  tumor  in  the  oc- 
ci[)ito-temporal  and  hippocampal  convolutions, — the  portion  of  the 
brain  in  which  the  olfactory  centre  has  been  placed  by  Ferrier, 
]\Iunk  and  others. 

Ilun^^  reports  several  cases  of  lesions  of  th(^  cerebral  liemis- 
pheres  which  add  to  the  clinical  evidence  in  support  of  localized 
centres  in  the  brain.  In  one  case  the  patient  showed  a  defect  of 
vision  in  the  low(n*  left  quadrant  of  each  visual  field.  Post-mortem 
examination  indicated  atrophy  c-f  the  low(>r  hali'of  the  cuneus.  In 
a  second  case  the  atroptiy  included  the  ])Osterior  central,  the  angu- 
lar con\()hition  and  adjacent  portions  of  the  parietal  lobe  of  the 
left  side.  During  life  tiie  patient  suftcred  from  alexia  and  agraphia, 
but  it  is  worthy  of  note  that  though  the  h^sioii  \\as  so  extensi\(^ 
tliere  was  no  impairment  of  vision  or  hearing.     In  a  third  case 
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there  was  an  cndotlielioma  lying  close  to  the  superior  longitudinal 
fissure,  and  just  behind  the  posterior  central  convolution  of  the 
right  side,  over  the  centre  for  the  leg,  according  to  the  experiments 
of  Schafer  and  Ilorsley  upon  the  ape.  During  life  the  patient 
suffered  from  periodic  convulsions  of  the  left  side,  beginning  always 
in  the  left  leg. 

The  physiological  functions  of  the  optic  thalami  are  prac- 
tically unknown.  In  spite  of  the  numerous  researches  made  upon 
these  bodies  the  results  have  been  negative  or  contradictory.  Bech- 
terew  '^  reports  an  extended  series  of  experiments  upon  the  thalami, 
made  upon  different  classes  of  animals,  with  apparently  very  con- 
stant results.  The  conclusions  to  which  his  experiments  lead  him, 
briefly  stated,  are  that  the  thalami  play  an  important  part  in  the 
expression  of  emotions  ;  they  are  the  motor  centres  through  which 
the  movements  of  expression  are  innervated,  whether  aroused  by 
involuntary  psychical  impulses,  as  in  disease,  or  reflexly  by  stimida- 
tion  of  the  sensory  nerves.  When  the  cerebral  hemispheres  were 
removed,  but  the  thalami  left  intact  the  animal  of  course  could 
make  no  voluntary  movements  of  expression,  though  such  move- 
ments could  be  called  forth  by  reflex  stimulation.  If  the  thalami 
were  remo^•ed  along  with  the  cerebral  hemispheres,  movements 
of  expression  could  not  be  obtained,  either  voluntarily  or  reflexly, 
unless  the  most  painful  stimuli  were  used.  Direct  stimulation  of 
the  thalami  caused  movements  of  different  parts  of  the  body,  but 
especially  of  the  fiice  and  ears,  and  the  utterance  of  various  cries. 
Finally,  in  an  animal  in  which  the  thalami  were  destroyed  without 
injury  to  the  cerebral  liemispheres,  the  power  to  make  voluntary 
movements  was  not  lost,  but  it  seemed  to  be  incapable  of  making- 
its  feelings  or  affections  evident  by  the  usual  expressions  of  emo- 
tion ;  and  when  the  sensory  stimuli  were  not  too  strong  these 
expressions  could  not  be  aroused  reflexly  as  in  the  normal  animal. 

An  extremely  interesting  contribution  to  the  comparative 
physiology  of  the  nervous  system  has  been  made  by  Steiner.'^ 
He  finds  tliat  in  the  bony  fishes  the  cerebrum  may  be  compk^tely 
removed,  and  yet  the  fishes  have  tlie  ])ow(U'  of  making  the  most 
complicated  voluntary  movements,  can  capture  their  own  food, 
give  indications  of  the  possession  of  a  sense  of  taste,  and  of 
luidoubted  evidence  of  the  possession  of  a  -sisual  sense,  being  able 
to  distinguish  colors,  at  least  red  and  white.     They  are  able  also 
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to  hold  their  own  in  competition  with  other  nninjured  fishes. 
These  results  have  been  confirmed,  in  part,  at  least  by  Vulpian, 
and  show  plainly  that  these  functions  which  we  have  been 
accustomed  to  attribute  without  question  to  the  cerebral  hemis- 
pheres, must  belons]^  in  the  lower  vertebrates  to  some  portion 
of  the  brain  lying  farther  posterior,  probably  the  mid-brain.  Post- 
mortem dissection  proved  that  the  cerebral  hemispheres  had  been 
completely  removed,  and  no  regeneration  had  taken  place.  It 
must  be  remembered,  however,  in  this  connection  that  tlie  cerebral 
hemispheres  of  the  teleosts  have  for  a  cortex  a  single  layer  of 
e])itheHum,  which  can  scarcely  be  regarded  as  nervous  matter, 
Tliis  thin  mantle  or  pallium  of  epithelial  cells  encloses  a  pair 
of  basal  ganglia  corresponding  to  the  corpora  striata,  which 
must  have  been  removed  in  the  experiments  made  by  Steiner, 
though  no  loss  of  function  seems  to  have  resulted  from  their 
remo\al. 

In  connection  with  the  general  physiology  of  the  central 
nervous  system  the  experiments  of  Lombard'"'  upon  the  "  knee- 
jerk"  or  "tendon  reflex"  are  of  unusual  interest.  The  ex])criments 
were  directed  not  toward  disc()^■(n•ing  tlie  physiological  explanation 
of  tliis  curious  ])lienomenon,  but  in  order  to  discover  tlie  variations 
to  which  it  is  normally  subject.  The  results  obtained  are  of 
direct  value  U)  the  physician  who  uses  this  ])lienomenon  to  aid  his 
diagnosis.  T'he}  are  in  addition  Aery  sugg(^sti\(^  to  th(*  ]ihysiologist 
as  affording  him  an  insight  into  the  mode  of  ax^tion  oi*  the  ctnitral 
nervous  mechanism.  AA  ith  the  aid  of  s])ecially  constructed 
apparatus  Lombard  was  able  to  make  his  conditions  constant;  that 
is.  lie  was  able  to  graduate  exactly  the  forc(^  of  tlie  blow  which 
aroused  the  "  knee-j(>rk,"  and  moreover  could  register  the  extent 
of  the  movement  of  the  foot.  Perhaps  the  most  interesting  general 
outcom(^  of  the  ex])eriments  is  the  fact  that  the  "  knee-jcn-k"  is 
reiiiforc(^d  by  almost  any  kind  of  activity  of  the  central  nervous 
system,  showing  that  excitation  of  any  portion  of  the  brain  or 
spinal  cord  affects  to  some  extent  the  irritability  of  tlu^  whole 
mechanism.  This  can  be  explaiiunl  most  easily  upon  th(^  suppo- 
sition of  tli(>  irradiation  of  the  stimulus  applied  to  any  on(>  grou]) 
of  cells  or  nerve  centre  to  the  remaining^  centres  of  the  brain  and 
cord.  Th(^  education  of  the  cord  and  brain  has  not  been  so  com- 
l)lete  that  each   stimulus    flows  only  along  the  path  desired:   in 
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many  cases  there  seems  to  be  an  overflo^v  to  other  centres  of  the 
system.  ''Vohmtary  movements  and  strong  emotions,  when 
synchronous  with  the  blow  arc  found  to  increase  tlic  movement, 
and  this  is  noticed  even  (hirin<^-  sleep  wlien  tlic  (h-cams  are  vivid. 
Similarly,  sensory  irritations,  even  when  not  strong  enough  to  pro- 
duce visible  reflex  actions,  may  markedly  reinlbrce  the  knee-jerk." 
So  general  conditions  which  increase  the  activity  of  the  central 
nervous  system,  such  as  rest,  nourishment,  invigorating  weather, 
and  w^akefulness,  increase  the  extent  of  the  jerk ;  while  fatigue, 
hunger,  enervating  weather,  and  sleep,  conditions  which  depress 
the  activity  of  the  central  nervous  system,  diminish  the  extent  of 
the  jerk.  In  accordance  with  this  it  was  found  that  there  is  a  well 
marked,  if  not  perfectly  regular,  diurnal  a  ariation  of  the  knee- 
jerk.  More  curious  still,  it  was  found  that  the  "knee-jerk" 
showed  definite  variations  with  the  thermometric  and  barometric 
changes  of  the  atmosphere.  In  general,  the  jerk  increased  in 
extent  with  the  rise  of  the  barometer  and  decreased  with  the  rise 
of  temperature,  and  vice  versa. 

Semiciradar  Canals. — In  a  communication  to  the  French 
Academy,  Steiner**^  calls  attention  to  some  of  his  experiments  upon 
the  semicircular  canals  of  sharks.  He  states  that  he  was  able  to 
remove  all  the  canals  with  tlieir  ampullae  from  the  internal  ear  of 
the  shark  without  causing  any  noticeable  disturbances  in  the 
movements  of  the  animal.  These  experiments  are  the  more  inter- 
esting as  they  confirm  the  results  obtained  by  Sewall  in  an  exactly 
similar  series  of  experiments  made  upon  the  same  animal, — experi- 
ments which  were  published  several  years  ago,  though  Steiner 
makes  no  mention  of  them.  Sewall  found  also  in  the  shark  that 
disturbances  of  equilibrium  were  apparent  only  when  the  utriculus 
or  sacculus  of  the  animal  was  injured.  Though  even  in  this  case 
the  more  neatly  the  operation  was  performed  the  less  disturbance 
of  equilibrium  followed.  The  gross  anatomy  and  histology  of  the 
semicircular  canals  of  the  shark  are  practically  identical  with  those 
of  man,  and  it  is  fliir  to  assume  that  the  organ  has  the  same 
function  in  both  cases.  Since,  according  to  the  view  of  Delage,  the 
semicircular  canals  are  excited  only  by  rotator)'  movements  of  the 
head,  it  may  be  supposed  that  in  the  shark,  where  this  sort  of 
movement  is  from  th(^  anatomy  of  the  animal  less  prominent,  the 
semicircular  eanals  ])lay  a  less  important  role  in   the   maintenance 
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of  equilibrium,  and  that,  therefore,  the  resuhs  arising  from  their 
injury  might  escape  notice. 

Very  interesting  in  this  connection  are  the  recent  experiments 
of  Ewald.^'-'  This  writer  points  out  that  on  the  supposition  tliat 
tlie  semicircular  canals  have  the  same  function  with  regard  to 
body  equilibrium  in  different  animals  we  should  expect  different 
results  to  follow  from  their  injury,  inasmuch  as  the  static  conditions 
under  which  these  animals  exist  are  quite  different.  Experiments 
have  shown  that  lesions  of  the  canals  have  no  perceptible  effect 
upon  fishes,  a  greater  effect  upon  mammals,  and  the  greatest  effect 
upon  birds.  This  condition  was  borne  in  mind  in  a  number  of 
comparative  experiments  upon  different  birds,  made  by  Ewald. 
His  operations  were  performed  with  the  greatest  care.  In  all  cases 
the  same  canal — the  external  upon  each  side — was  laid  bare,  a 
hole  bored  into  it,  and  througli  this  hole  the  membranous  canal 
was  cut  by  means  of  a  special  instrument.  The  results  of  this 
operation  can  be  seen  from  the  following  table: — 


Disturbance. 

Flying. 

Springing. 

Hopping. 

Walking. 

Swimming. 

Standing. 

Very  strong 

Swallow. 

Strong   .... 

Sparrow. 

Pigeon. 

Crow. 

Hen. 
Goose. 

Crow. 
Sparrow. 

]\It'dium     .    .   j 

Crow. 
Sparrow. 

C  Crow. 
<  Pigeon. 

Weak     . 

(  Hen. 
Goose. 

None     .... 

Goose. 

'Crow. 

Hen. 
■  Sparrow 

Pigeon. 
.Goose. 

1 

A  study  of  this  table  shows  that  for  any  kind  of  movement, 
e.^.,  flying,  the  disturbance  caused  in  any  bird  is  greater  the  more 
skillful  and  sp(^ciali/ed  this  kind  of  movement  is  in  this  bird.  The 
generalization  to  be  derived  from  these  ex])eriments  is  that  the 
disturbance  in  birds  is  greater  the  more  difficult  it  is  for  the  bird 
in  the  given  form  of  movement  to  maintain  its  equilibrium,  and 
tli(!  more  com])Hcated  tlie  coonUnation  of  muscular  movements 
necessary  to  this  end.  This  generali/ati(m  may  be  extended  to  all 
classes  of  animals,  and  affords  an  explanation  of  tlie  different 
degrees  of  disturbances  produced  by  lesions  of  the  canals  which 
have  been  observed  in  different  animals.     A  dog,  for  instance,  suj)- 
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ported  upon  tour  i'vct  will  sliow  lower  disturlmiiccs  than  a  bird 
with  only  two  points  of  support,  and  so  on.  The  experiments  of 
Ewald  at  first  sight  seem  to  sup})ort  the  theory  of  Goltz,  Brown, 
and  others,  that  the  semicircidar  canals  are  static  sense  organs  for 
tlie  preservation  ol'  body  equihbrium. 

SPECIAL    SENSES. 

It  is  generally  beUeved  that  ordinary  afferent  or  efferent  im- 
pulses may  irradiate  in  the  nerve  centres.  Urbantschitsch**^  reports 
a  number  of  observations  upon  the  special  senses  which  can  be 
understood  most  easdy  by  supposing  that  with  this  kind  of  sensory 
impulses  also  irradiation  may  take  place.  Auditory  sensations, 
according  to  Urbantschitsch,  are  increased  by  light  and  diminished 
by  darkness.  Indeed,  red  and  green  light  were  found  to  increase 
the  acuteness  of  hearing,  while  blue  and  yellow  light  dulled  the 
acuteness.  Musical  tones  were  raised  or  lowered  in  pitch  accord- 
ing to  the  color  of  the  light  lalling  into  the  eye.  So  taste,  smell, 
touch,  and  temperature  sensations  were  altered  by  simultaneous 
stimulation  of  the  retina  b}'  tlifferent  colored  lights.  The  author 
concludes  in  fact  that  stimulation  of  any  organ  of  special  sense 
influences  physiologically  all  the  other  special  senses.  He  states 
also  that  subjective  color  sensations  may  be  aroused  by  stimulation 
of  the  organs  of  the  other  special  senses.  In  most  of  the  men  he 
experimented  upon,  subjective  colors  were  seen  upon  looking  at  a 
white  sheet  of  paper  after  the  auditory,  gustatory,  olfactory  or 
tactile  organs  had  been  stimulated. 

Gelle''^  points  out  in  the  anatomy  of  the  cochlea  a  mechanism 
which  he  thinks  is  of  importance  in  the  reception  of  sound  waves. 
The  cochlea  may  be  considered  as  composed  of  two  cones, — the 
scala  vestibuli  and  th(^  scala  tympani,  united  at  their  apices  by 
the  helicotrenuna.  (ielle  studied  tlie  physical  properties  of  a 
model  constructed  on  this  ]n*inciple  witli  n^gard  to  its  advantages 
in  recei^■ing  sound  waves.  He  d(?monstrat(^d  that  the  intensity  of 
the  sound  wa^c^s  was  increased  in  th(>  first  cone  which  received  the 
waves,  but  suffered  a  strong  diminution  in  passing  through  the 
narrow  opening  into  the  second  conc>.  Accordingly  the  author 
supposes  that  in  the  structure  of  the  cochlea  \\v  lia\e  a  mechanism 
for  intensifying  the  vibrations  in  the  scala  vestibuli,  in  which  the 
membranous  cochlea  lies,  and  for  diminishing  the  A'ibrations  after 
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they  have  passed  through  the  helicotremma  into  the  scala  tympani. 
In  this  way  the  function  of  the  cochlea  in  perceivinj^-  the  quahty 
of  musical  sounds  is  aided,  since  the  component  vihrations  of  each 
tone  are  intensified. 

Howell  and  Kastle^'  report  a  number  ol"  experiments  upon  a 
derivative  of  benzine,  namely,  para-brom-benzoic-sulpliinide, — 
which  fortunately  exhibits  the  curious  ])roperty  of  f^ivin<>-  a  sweet 
taste  when  placed  upon  the  tip  and  the  borders  of  the  anterior 
half  of  the  tongue,  and  an  intensely  bitter  taste  when  placed  upon 
the  root  of  the  tongue,  that  is,  in  the  neighborhood  of  the  circum- 
vallate  papillae,  or  along  the  borders  of  the  posterior  half  of  the 
tongue.  That  a  chemically  pure  substance  can  arouse  dift'erent 
taste  sensations  upon  different  parts  of  the  tongue  is  substantial 
evidence  in  favor  of  the  doctrine  of  the  specific  energy  of  the 
nerves  of  taste,  that  is,  that  the  primary  taste  sensations  are 
mediated  each  by  its  own  set  of  nerve  fibres,  and  each  gustatory 
fibre  when  stimvdated  if  it  responds  at  all,  gives  a  taste  sensation 
of  only  one  kind.  The  evidence  in  this  case  is  more  acceptable 
since  the  two  tastes  produced  by  the  sulphinide,  sweet  and  bitter, 
are  the  two  which  are  admitted  on  all  sides  to  be  primary  taste 
sensations. 

THYROID    BODIES. 

Tlie  function  of  these  curious  structures  is  almost  entirely  un- 
known. Several  series  of  experiments  made  upon  them,  mainly  in 
the  direction  of  excision  of  one  or  both  of  the  bodies,  and  obser- 
vation of  the  resulting  phenomena,  have  led  to  very  uniform  re- 
sults, but  the  interpretation  of  these  results  is  not  at  present  pos- 
sible. Ewald^''  has  been  working  at  the  subject  during  the  past 
year.  His  results  are  very  interesting,  but  difhcidt  to  explain.  His 
experiments  were  made  upon  dogs.  In  these  animals  tlie  isthmus 
of  the  thyroids  is  wanting,  tlie  two  thyroids  being  entirely  inde- 
pendent of  each  other.  Extirpation  of  botli  thyroids  is  followed 
by  disturbances,  ending  in  death,  which  have  been  carefidly  de- 
scribed before  by  Schiff.  According  to  I'iwald,  the  most  marked 
effect  is  periodic  tetanic  contrMctions  of  the  temporal  muscles,  and 
also  the  muscles  of  the  shoulders.  The  muscles  of  the  tongue  show 
peculiar  vermiform  or  fibrillar  contractions,  and  the  animal  gives 
off  a  disagreeable  odor  in  his  expired  air.  The  general  behavior 
of  the  animal  is  very  striking.     Usually  it  Ihlls  into  a  condition 


'\,'K'I']  PIIVSIOLOGY.  357 

of  apathy  of  an  almost  liypnotic  character,  cannot  be  forced 
or  coaxed  to  make  the  (juick,  H^•(>ly  mo\-ements  of  normal  dogs, 
and  when  placed  in  uncomfortable  positions  will  remain  there  for 
some  time.  From  this  condition  he  can  be  aroused  temporarily 
by  making  him  iiin  briskly  for  some  distance.  The  recovery, 
howe^  er.  is  \  eiT  brief:  the  animal  soon  sinks  back  into  his  previous 
condition  oi'  letliargy.  Schiff  Ibund  that  ii"  an  interval  of  25  to 
35  days  was  allowed  between  the  extirpation  of  the  bodies  of  the 
two  sides,  the  animal  might  survive  the  operation.  He  further 
states  that  if  the  two  thyroids  of  one  dog  were  transplanted  to  the 
abdominal  ca\ity  of  a  second  dog,  then  the  thyroids  properly 
belonging  to  the  second  dog  could  be  extirpated  without  causing 
death.  From  these  and  other  facts  he  concluded  that  the  thyroids 
manufacture  a  material  which  is  necessaiy  to  the  nourishment  of 
the  central  nervous  system ;  but  that  this  material  may  be  formed 
in  other  organs  of  the  body,  provided  these  organs  are  given  time 
to  assume  their  new  function.  With  regard  to  the  first  of  the  two 
statements  quoted  from  Schiff,  Ewald's  experiments  ga^e  a  contrary 
result.  In  one  case  39  days  and  in  another  50  days  were  allowed 
to  intervene  between  the  removal  of  the  two  thyroids,  but  in  each 
case  death  followed  the  operation.  One  very  interesting  result 
obtained  by  Ewald  was,  that  if  an  extract  of  the  thyroids  was  made 
and  then  injected  subcutaneously  into  another  dog,  frequently  this 
second  dog  showed  the  same  condition  of  apathy  exhibited  by  dogs 
from  which  the  bodies  were  removed.  The  condition  came  on  in 
about  3  hours  after  the  injection  and  soon  passed  away.  Ewald 
concludes  like  Schiff  that  something  is  contained  in  the  thyroids, 
which  is  of  essential  importance  to  the  central  nervous  system ;  but 
whether  it  is  something  secreted  by  the  gland,  or,  more  probably, 
something  formed  in  other  parts  of  the  l)ody  which  is  worked  over 
and  altered  by  the  gland,  remains  undecided. 

Similar  experiments  ui)()n  the  extiqmtion  of  these  bodies  by 
llogowitsch^^  gave  him  about  the  same  results :  the  animals  soon 
died  with  peculiar  nniscular  cramps.  Examination  of  the  blood 
showed  no  change  in  the  number  of  the  corpuscles  or  in  the  ratio 
of  wliite  to  the  red  corpuscles.  In  one  animal  the  spleen  was  first 
removed  and  afterward  the  t\\o  thyroids,  but  the  animal  died  as  in 
removal  of  the  thyroids  alone.  The  thyroids,  according  to  these 
residts,  seem  to  have  no  connection  with  the  manufacture  or  de- 
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structioii  of  red  corpuscles,  and  no  compensatory  function  with 
reference  to  the  spleen.  Transfusion  of  the  blood  of  a  dog  in 
whom  the  thyroids  had  been  removed  into  the  vessels  of  another 
dog  had  no  particular  eftect  u])on  the  latter.  In  one  respect  the 
author  thinks  that  he  has  made  an  actual  addition  to  oiu'  knowl- 
edge of  this  body.  He  finds  that  extirpation  is  followed  by 
encephalomyelitis  parenchymatosa  subacuta.  This  manifests  itself 
as  a  strong  infiltration  of  the  nervous  tissue  with  round  cells, 
granular  cells,  etc.,  in  a  swelling  of  the  axis-cylinders,  nerve  cells 
and  the  protoplasmic  processes  from  them,  and  in  a  change  oi',  and 
finally  complete  disappearance  of  nerve  cells  in  many  parts  of  the 
brain.  Like  Ewald,  he  concludes  that  the  peculiar  function  of 
the  thyroids  is  to  remove  irom  the  body  certain,  as  yet  luiknown, 
products  which  are  injurious  to  the  central  nervous  system. 
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GROWTH  AND  AGE. 

By   CHARLES   S.   MINOT,  M.l)., 


Our  subject  may  be  divided  as  follows:  (1)  growth  of  the 
tissues ;  (2)  growth  of  organs  ;  (3)  gro^v  th  of  animals,  including 
man;  (4)  diseases  of  growth ;  (5)  longevity;  (6)  senility.  The 
progress  of  knowledge  has  been  very  slight  during  the  y)ast  year 
in  all  divisions  of  the  subject  of  growth.  The  meagre  attention 
paid  to  this  branch  of  biology  is  somewhat  difficult  to  explain,  but 
it  itself  explains  the  shortness  of  this  chapter. 

GROWTH   OF   TISSUES. 

Merk^  has  published  a  further  elaboration  of  his  previous 
observations^  on  the  growth  of  the  central  nervous  system  in  the 
embryo.  Altmann,  in  1881,  first  pointed  out  that  the  figures  of 
nuclear  division  in  parts  of  the  central  nervous  system  of  the 
embryo  are  found  next  the  central  canal,  and  that  therefore  the 
pericentral  stratum  is  the  growing  layer.  These  observations 
have  since  been  confirmed  and  extended  by  UskofF,^  Rauber^  and 
Merk."  In  his  last  paper,^  Merk  points  out  that  there  is  much 
greater  variety  in  the  distribution  of  karyokinetic  figures  in  the 
medullary  canal  than  appeared  from  previous  researches,  and  that 
each  region  has  its  characteristics.  Thus  in  the  retina  the  growing 
layer  is  external  or  next  the  mesoderm  ;  in  the  cor])us  striatum  and 
thalamus  opticus  the  proliferation  takes  place  tlirougli  the  whole 
thickness  of  the  wall,  etc.  Special  stress  is  laid  upon  tlu^  differ- 
ence between  cell  multiplication,  which  does  not  necessarily  mean 
synchronous  increase  of  substance,  and  cell  growth,  which  does 
mean  increase  of  substance.  The  growth  of  the  nervous  system 
depends  chiefly  on  the  enlargement  of  tlu^  cells,  as  Eichhorst'  and 
Boll''  maintained  long  ago,  ;ni(l  it  is  incorrect  to  follow  the  custom 
of  using  the  terms  prolileration  and  growth  as  synonymous. 

As  regards  the  growth  ol'  nerves,  there  has  been  an  important 
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step  forward  in  the  final  and  definite  settlement  of  the  fact  that 
the  nerves  grow  forth  from  the  ganghon.  Hensen"  has  suggested 
that  the  ner\  e  fibres  have  from  the  start  their  permanent  connec- 
tions, and  that  as  the  cells  of  the  embryo  divide  and  move  apart, 
the  nerve  fibres  divide  and  lengthen  out.  Altmann,*^  however,  has 
since  shown  that  the  fibres  seen  in  tlie  middle  germ  layer,  meso- 
derm, are  not  nervous,  but  merely  processes  of  the  mesodermal  or 
embryonic  connective  tissue  cells.  Kolliker,''  too,  pointed  out  that 
in  the  tail  of  the  tadpole  the  number  of  nerve  fibres  and  of  the 
branches  and  anastomoses  thereof,  increases  with  the  age  of  the 
animal,  being  at  first  very  few  in  number, — so  few  that  it  is  evident 
that  the  innervation  of  most  parts  must  be  developed  later,  there 
not  being  at  first  branches  enough  to  supply  all  the  terminal  organs, 
which  are  ultimately  furnished  with  nerAcs.  During  the  past  year, 
A\'.  His,  in  a  series  of  important  memoirs,'"  has  shown  that  the 
spinal  and  cerebral  nerves  grow  forth  from  the  main  or  central 
parts  as  massive  trunks  with  abrupt  ends.  Each  nerve  grows  in  a 
sfnn'r/Jif  line  until  it  meets  an  obstacle,  by  which  it  is  deflected  or 
di\  ided.  The  nerve  or  its  branches,  as  the  case  may  be,  then  grows 
on  in  new  directions,  but  still  as  straight  as  before  until  another 
obstacle  is  encountered.  Usually  tlie  obstacles  such  as  a  cavity, 
or  condensed  tissue  {e.g.,  cartilage  producing),  cause  the  nerve  to 
fork.  Thus  the  olfactory  nerve  grows  straight  down  until  it 
strikes  the  nasal  cavity,  when  it  divides,  one  branch  going  on  the 
median  and  the  otlu^'  on  the  lateral  side  of  the  cavity. 

The  peculiarity  of  tlie  nerves  of  growing  in  straight  lines 
accounts  in  })art  for  the  distribution  of  the  nerves  in  the  amniota, 
the  embryos  of  which  are  coiled  up.  The  paths  of  the  nerves,  as 
they  leave  the  medullary  canal,  are  not  parallel  but  convergent. 
Tluis  it  is  that  the  distal  ends  of  the  trigeminus  and  lacial  nerves 
approach  one  another  in  tlu^  early  stages  of  human  dcM'lopment, 
and  ultimately  in  part  cross  one  another's  paths.  When  the 
connection  of  th(^  nerve  with  its  terminal  organs  is  once  established 
it  is  ])erman(>ntly  maintainc^d,  so  that  when  dexclopnunit  progresses 
and  the  embryonic  disposition  of  ])arts  is  shifted,  the  course  of 
nerves  becomes  irr(>gular;  but  the  connections  themselves  are 
originally  establislicd  as  the  result  of  the  growth  ol'  the  nerves  in 
straight  lines. 

Samuel"  has  studied  the  influence  of  the  circulation  on  the 
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<,n-o\vtli  of  tissues.  AVIkmi  the  laru^o  wiii<>-  Ibatlicrs  of  pigeons  are 
pulled  out,  new  ones  grow  in  their  stead.  If  the  veins  of  the  wing 
are  tied,  there  follows  stasis ;  if  the  new  feathers  are  not  started, 
their  development  is  imi)eded  ;  but  if  their  growth  has  already 
begun,  there  is  no  essential  eliange  in  the  rate  of  growth.  If  all 
the  arteries  are  tied,  growth  stops  entirely,  of  course.  If  one  is 
tied,  then  the  growth  is  greatly  delayed,  and  the  new  feather 
dwarfed,  unless,  indeed,  the  growth  is  nearly  completed,  when  the 
artificial  anaemia  produces  little  effect.  On  the  other  hand,  if  the 
vessels  are  kept  dilated  (by  cutting  the  nerves  of  the  wing),  there 
is  hypertrophy.  In  all  these  disturbances  the  healthy  side  takes 
part,  though  in  a  less  degree, — just  the  opposite  of  what  occurs 
with  the  kidneys,  lesions  of  one  of  which  causes  the  hypertrophy 
of  the  other.  Samuel's  experiments  also  indicate  that  disturbances 
of  the  circulation  affect  most  readily  the  initiation  of  growth, 
— awakening  of  the  histogenetic  energy,  as  Samuel  calls  it, — 
next  the  processes  of  growth,  and  least  readily  the  nutrition  of 
completely  developed  parts.  These  suggestions  open  a  wide 
perspective. 

Fischer  has  published  his  memoir  on  the  tendency  of  tissues 
to  spiral  growths.  He  attempts  to  demonstrate  more  thoroughly 
the  doctrine,  which  he  advanced  some  time  ago,  that  all  organs 
during  their  growth,  assume  a  spiral  shape,  and  that  the  spiral 
curves  take  a  definite  direction  right  or  left,  according  to  their 
anatomical  relations  to  the  central  axis.  As  illustrations  of  spiral 
growth,  he  directs  attention  to  the  structure  of  the  umbilical  cord, 
the  heart,  the  long  bones,  the  bladder  and  the  nerves ;  also  to  the 
segmenting  ovum,  and  to  the  protoplasm  in  the  individual  cell, 

Landsberger^-  followed  the  growth  of  104  scliool-children, 
Germans  and  Poles,  at  Posen  during  the  school  years,  (i-l'i. 
making  twenty-five  measurements  on  each  child,  once  a  year,  but 
omitting  the  weight.  During  this  period  tlie  spread  of  the  arms 
remains  approximately  ('(pial  to  the  stature.  Wliile  the  body 
increases  from  birth  to  maturity  i^i  to  '')^  times  in  stature,  the  h^g 
increases  during  the  same  period  4^  times  in  length:  this  relati\(^ 
excess  of  increase  of  tlu^  h^g  dc>p(>nds  chiefly  on  the  elongation 
of  the  tliigh.  The  ciniunf(>r(Mice  of  th(^  ])ody  at  the  navel  mak(>s 
a  diminishing  fraction  ol'  tlie  stature, — 0.489  at  G  years,  0.4o4  at 
13  years.     The  head  grows  in  all  its  measures  much  slower  than 
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the  body.  From  the  6th  to  1 3th  year  the  transverse  diameter  of 
the  skull  changes  only  from  14.5  to  14:.6  cm.,  and  may  be  said, 
thcreibre,  not  to  change  at  all.  Nor  does  the  distance  from  chin 
to  bregma  change  much ;  but  on  the  other  hand  the  distance  from 
the  cliin  to  the  line  of  hair  on  the  forehead,  7.  e.,  the  height  of  the 
face,  increases  more  than  any  other  cephalic  dimension,  viz.,  from 
13.5  cm.  at  six  to  IJ.O  at  12  years.  There  are  many  other  details. 
The  section  on  the  stature  contains  some  criticisms  on  Bowditch, 
which  are  not  valuable.  Mailing  Hansen's  work'''  contains  the 
results  of  painstaking  investigations.  Cordeiro's  paper''*  brings 
nothing  new,  either  of  observation  or  conclusion, 

DISEASES   OF   GROWTH. 

The  diseases  of  growth  may  be  classed  under  two  heads,  (1) 
actual  deformities  of  growth;  (2)  symptomatic  I'unctional  dis- 
turbances. 

Deformities  have  been  studied  as  yet  very  insufficiently,  even 
those  which  fall  within  the  pro\ince  of  the  orthopaedic  surgeon. 
Nicalodoni''  refers  to  a  number  of  cases.  In  one,  a  child 
of  11  years,  the  ulna  on  one  side  was  6  cm.  short,  e\idently  the 
author  states,  on  account  of  a  separation  of  the  ulnar  epiphysis  in 
the  fifth  year.  Other  cases  are  given,  all  of  which  indicate  that 
interference  with  epiphyseal  growth  is  not  an  unusual  cause  of 
deformity. 

In  regard  to  symptomatic  maladies,  Dauchez's  paper'^  is 
important,  and  has  been  summarized  as  follows:'"  the  condition 
which  is  commonly  recognized  in  connection  with  accidents 
occurring  during  the  period  of  rapid  development,  is  an  excessive 
development  of  the  tissues,  particularly  the  osseous  tissues.  This 
development  is  sometimes  so  rapid  that  there  may  be  an  increase 
of  height  of  three  to  ten  centimetres  within  a  few  ueeks,  and 
a  tendency  to  ostitis,  varying  between  simple  pain  and  actual 
epiphyseal  ostitis,  at  the  femoral  radial  or  humeral  epiphysis, 
or  even  osteomyelitis  in  those  who  have  reached  adolescence. 

Two  sym])t()matic  ty])es  of  these  conditions  have  been 
observed: — (1)  the  painful  type,  with  headache,  epiphyseal  pains 
or  neuralgia  ;  (2)  the  febrile  tyy)e,  with  remittent  fever,  which  may 
be  either  acute  or  clironic  in  its  course,  and  is  always  complicated 
by  periods  ol'  pain.     Sucli  symptoms,  when  carefully  followed  up, 
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are  likch'  to  lead  to  the  discovery  of  epiphyseal  exostoses,  whether 
femoral,  tibial  or  peroneal,  or  cardiac  hypertrophy  without  valvular 
lesion, — the  disorder  being  neither  rheumatic,  syphilitic,  nor 
paludal  in  character.  Several  cases  are  quoted  in  which  more  or 
less  of  the  conditions  relerred  to  were  discovered  and  could  be 
rei^arded  only  as  lesions  associated  with  rapid  growth.  From 
these  cases  it  is  also  concluded  that  the  maximum  frequency  of 
these  lesions  is  between  the  ages  of  11  and  15,  that  is  at  the  period^ 
of  puberty ;  that  tlie  attacks  of  pain  may  be  accompanied  by 
irregular  paroxysms  of  remittent  fever  or  by  paroxysms  of  intense' 
fe\er,  headache,  delirium,  and  general  symptoms  necessitating 
a  careful  examination  of  the  joints  or  the  viscera,  and  that  the 
morbid  condition  may  continue  six  months  to  four  years.  In  the 
table  of  cases  narrated  the  cause  of  the  extraordinary  growth 
was,  in  almost  all  of  them,  violent  exercise.  The  type  of  the 
morbid  condition  was  the  painful  rather  than  the  febrile. 

LONGEVITY. 

The  past  year  has  brought  the  usual  supply  of  essays  to 
prove  that  hygienic  measures  and  good  hereditary  constitutions  are 
favorable  to  longevity,  and  the  usual  supply  of  stories  of  extreme 
longevity.  It  need  hardly  be  said  that  these  publications  have 
added  notliing  valuable  to  our  knowledge. 

SENILITY. 

Professor  Humphrey's  papers  on  old  age  are  thoroughly 
valuable.  The  first^**  continues  the  account  of  the  post-mortem 
examinations  of  centenarians.  One  of  the  most  interesting  features 
in  advancing  age  is  the  lessening  size  and  weight  of  the  cell- 
midtiplying  and  blood-producing  organs,  the  spleen,  the  lymphatic 
glands  and  Ueyer's  glands  coincidently  with  tlie  lessening  of  the 
nutritive  activity  and  therefore  of  the  demand  upon  the  blood 
factors.  The  thymus  gland  fades  soon ;  its  special  contribution, 
whatever  it  l)e.  to  tlie  blood-compound  c(^asing.  it  may  be  inferred, 
to  be  required  a  few  years  after  birth.  Tlie  lymphatic  glands  are 
large  in  youth,  and  are  easily  caused  to  inflame,  to  enlarge  unduly, 
and  to  take  on  other  morbid  conditions.  As  age  advances  they 
become  functionally  and  pathologically  less  active,  and  are  at  their 
mininum   in   the  centenarian.      The  brain  was    found  shrunken, 
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with  widened  cerebral  fissures.  This  shrinking  of  the  brahi, — 
common  in  okl  people  and  observed  also  in  persons  wasted  by  long 
illnesses,  in  habitual  drinkers  and  some  others, — is  to  be  associated 
with  the  inability  to  maintain  active  and  strong  bodily  and  mental 
exertion,  which,  as  our  tables  show,  is  commonly  first  manilested 
by  fatigue,  by  weakening  of  memory  for  recent  events,  and  is 
further  manifested  by  impairment  of  control  over  emotions,  tlioughts 
and  impulses,  as  well  as  over  bodily  movements,  and  may  go  on  to 
complete  imbecility,  with  or  without  tremor  or  loss  of  muscular 
power, — the  latter  bemg  usually  fii-st  observed  with  regard  to  the 
urinary  bladder.  The  thoracic  viscera,  heart  and  lungs,  unlike 
the  cerebral  and  abdominal  viscera,  show  an  increase  in  weight  in 
old  persons. 

In  another  paper^''  Humphrey  reports  on  the  maladies  of  old 
people.  His  remarks  are  based  upon  the  analysis  derived  from 
the  accounts  of  824  persons,  which  were  given  with  few  exceptions 
by  medical  men,  and  which  were  in  reply  to  the  inquiries  of  the 
Collective  Investigation  Committee  of  the  British  Medical  Asso- 
ciation. Of  these  824  persons,  tliere  were  340  males  and  282 
females  between  80  and  90,  and  92  males  and  110  females 
between  90  and  100. 

It  may  be  first  observed  that,  witli  regard  to  Diseases  and 
Failures  of  Partieiilar  O/yans,  the  immunities  were  in  llnor  of 
the  women,  amounting  to  55  i)er  cent,  as  compared  with  35  per 
cent,  in  the  case  of  the  men.  Tlie  affection  of  the  urinary  organs 
especially  preponderate,  as  we  might  expect,  in  tlie  men.  They 
are,  indeed,  more  than  twice  as  frecpient  in  the  men  as  in  the 
women,  amounthig  to  42  per  c(Mit.,  whereas  in  the  women  they 
were  only  20  per  cent.  In  the  women,  brain  affections  are  more 
frequent  than  in  the  men,  being  16  per  cent,  to  7  per  cent.  Rut 
the  ifiilures  in  the  heart  and  in  tlie  lungs  are  about  e(iual  in  the 
two  sexes.  It  is  wortliy  of  note  that  85  per  cent,  ol'  llic  wliole 
number  are  reported  to  be  free  from  any  evidence  of  rheumatic 
affections  of  the  Imnds. 

Of  the  various  malaches,  broncliitis  is  the  dominating  one. 
and,  su})eradded  to  debility,  it  is  oftener  than  any  other  assigned 
as  the  cause  of  death.  It  is,  indeed,  including  the  common  winter 
cougli,  a  very  frequent  malady  in  the  British  climate  at  all  times 
of  hfe.      Witli  regard  to  th(^  li(>art  we  do  not   i>'et  mucli   evidcMice 
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of  disease.  Some  iiTc<j:ulai*ity  or  intermission  of  pulse  was  noted 
in  about  a  iiftli  of  the  cases  observed.  A  knotty  condition  of  the 
arteries,  indicative  probably  of  calcareous  degeneration,  is  reported 
in  \'2  per  cent.  The  brain  affections,  and  the  recoveries  from 
tliein  in  old  people,  are  among-  the  most  n^narkable  of  their 
maladies.  We  are  all  lamiliar  with  the  fact  that  passing  attacks  of 
unconsciousness,  whether  they  depend  upon  temporary  congestion 
or  mere  suspension  of  cerebral  activity,  or  other  cause,  are  by 
no  means  uncommon,  and  leave  often  no  permanent  diminution 
of  mental  power.  The  impairment  or  loss  of  motor  power  in 
some  part,  as  a  limb,  is  of  course  a  serious  addition,  inasmuch  as 
it  commonly  indicates  a  lesion  or  decided  failure  in  some  locality 
of  the  brain, — probably  of  the  same  nature  as  we  find  in 
similar  attacks  in  less  advanced  age ;  and  a  paralytic  seizure  not 
infrequently  ends  the  long  but  not  necessarily  strange  or  eventful 
history.  While  considering  this  point  we  do  not  forget  that  in  the 
aged  person  the  brain  is  gradually  and  progressively  shrinking,  and 
the  interspace  between  it  and  the  skull  caused  by  this  shrinkage  is 
being  filled  by  fluid  effusion  in  the  subarachnoid  or  pia-mater 
tissue.  In  only  1 1  out  of  340  returns  of  men  between  80  and  90, 
and  in  only  1  of  the  92  returns  between  90  and  100,  is  prostatic 
disease  said  to  have  existed ;  52  were  troubled  with  rheumatism  in 
some  of  its  many  forms,  which  include  pains  in  the  limbs,  aching 
in  the  bones,  etc.,  for  which  we  suppose  a  remedy  is  not  very  easily 
to  be  found.  The  severe  forms  of  malignant  disease  are  rare. 
One  man,  above  80,  had  rapidly  advancing  sarcoma  of  the 
shoulder ;  5  women,  between  80  and  90,  had  cancer  of  the  breast ; 
5  men  and  1  woman  had  epithelioma;  and  1  man  and  1  woman 
had  rodcnit  ulcer.  None  of  these  maladies  are  mentioned  in  the 
men  or  women  above  90. 

In  4  per  cent,  only  is  the  digestion  said  to  have  been  bad.  In 
71  per  cent,  it  is  reported  as  good  and  in  the  remainder  moderate. 
Veiy  few  were  troubled  with  consti])ati()n.  In  (52  \)vy  cent,  the 
appetite  is  reported  to  be  good  ;  and  by  far  the  greatest  number 
are  stated  to  be  good  sleepers.  Instances  confirmatory  of  the 
inference  as  to  the  reparative  powers  of  the  aged  after  fracture, 
wounds  and  ulcers,  which  wvyc  bas(^d  upon  the  returns  furnished 
in  reply  to  Colk^-tivc^  hncstigation  incpiiries,  and  which  ha\"e  been 
already  published,  are  constantly  being  confirmed.     What  is  even 
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morr  remarkable  than  the  heahng-  power  of  the  aged  after  local 

lesions,  are  the  reparative  powers  evinc(^d  by  them  after  illnesses, 

as   shown  by  numerous  examples  of  those  between  80  and    100, 

and  also  by  some  of  the  centenarians  which  have   been  already 

published. 
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TECHNOLOGY. 

By   W.  p.  MANTON,  M.D.,  F.R.M.S., 


The  ever  increasing  importance  of  the  microscope  as  an  aid  to 
diagnosis  in  all  departments  of  medicine  and  surgery,  renders  it 
imperative  that  the  physician  slioidd,  in  a  measure,  keep  himself 
informed  m  regard  to  the  progress  made  in  this  branch  of  science, 
and,  to  as  great  extent  as  possible,  familiarize  himself  with  the 
latest  and  most  approved  instruments  and  accessories,  the  improved 
methods  of  work,  and  the  most  useful  micro-reagents  for  hardening, 
staining,  and  differentiating  tissues  which  he  is  likely  to  be  called 
upon  to  subject  to  microscopical  examination. 

Every  one  who  uses  a  microscope  not  infrequently  encounters 
the  phrase  "  tube-length,"  and  the  query  arises,  what  is  meant  by 
"tube-length?"  In  the  minds  of  most,  if  not  all  microscopists, 
this  has  been  a  vague,  undefined  something  ha^'ing  reference  to  the 
tube  of  the  instrument.  In  order  to  satisfy  himself  as  to  what  the 
makers  understood  by  the  term.  Prof  Gage,  of  Cornell  University, 
obtamed  the  exact  measurements  of  the  parts  included  in  "  tube- 
length,"  from  the  leading  manufacturers  of  the  world,  and  found 
that  they  varied  from  146  to  254  mm.^  For  the  benefit  of  those 
who  use  the  microscope,  it  is  desirable  that  some  standard  be 
adopted  by  all  instrument  makers  and  that  this  sliould  be  about 
160  mm.  There  should  also  be  a  common  understanding  as  to 
the  parts  included  in  the  tube-length. 

Another  important  ])roposition  discussed  by  Gage^  is  the 
thickness  of  cover-glass  ibr  wliich  unadjustable  objectives  are  cor- 
rected. The  thickness  of  the  cover-glass,  as  well  as  "  tube-lengtli," 
have  an  important  influence  on  the  perfection  of  the  microscopic 
image,  and  whore  there  is  no  correction  collar,  it  is  essential  that 
the  thickness  of  the  cover-glass,  for  which  a  given  objective  is  cor- 
rected, should  be  known  to  the  microscopist,  in  order  tliat  he  may 
use,  in   mounting  his  objects,  covers  of  known  thickness.     The 

(367) 


868  TECHNOLOGY.  [ 


Instruments. 


thickness  ol'  the  glass  is  easily  dctermiiKcl  hy  Zeiss'  "cover-glass 
measiin^"  or  the  micrometer  gauge,  made  hy  the  Providence 
Tool  CV). 

All  almost  iudispensahle  a(-cessory  to  the  modern  microscope, 
is  tlie  suhstage  condenser.''  This  has  t>xisted  in  some  form  or  other 
tor  a  period  oi' years,  hut  was  not  lirought  to  any  thing  like  perfec- 
tion until  Prof  Alihe  imented  the  apparatus  which  now  goes  by 
his  name.  Recently,  however,  the  Bausch  &  Lomb  Optical  Co., 
have  brought  out  an  instrument  of  this  Idnd,  which  is  simple  in 
construction  and  yet  supplies  all  the  needful  condensation  and 
modification  of  light  rays. 

The  necessity  of  a  constant  temperature  apparatus  in  which 
the  heat  can  be  produced  by  other  means  than  illuminating  gas, 
has  long  been  felt.  Such  an  apparatus  is  absolutely  essential  to 
successful  interstitial  embedding  in  paraffin.  For  this  purpose 
Borden*  has  de\ised  a  very  ingenious  and  useful  electrical  apparatus, 
wliich  is  simple  in  construction  and  not  liable  to  get  out  of  order. 
The  battery  used  is  the  ordinary  gravity  battery  used  in  tele- 
graphy.    Three  cells  are  used. 

Of  the  many  section  cutters  which  have  sprung  into  exist- 
ence, two  only  may  be  mentioned, — although  all  the  others  are 
serviceable  instruments.  The  first  of  these  to  which  reference 
is  made  is  the  New  Model  Hand  Microtome,  manufactured  by 
J.  W.  Queen  &  Co.  The  advantages  possessed  by  this  micro- 
tome are  that  it  can  be  used  either  for  embedding  specimens 
for  section  cutting,  or  as  in  the  case  of  most  ^•egetable  and 
many  firm  tissues,  securely  clamping  them.  When  it  is  desired 
to  imbed,  the  clamp  is  lowered  by  the  screw,  and  the  cap  fitted  in 
to  ])rotect  it  from  the  embedding  material.  The  clamp  will  be 
found  to  be  very  effective,  gras])ing  the  specimen  evenly  and  firmly. 
The  stage  is  of  darkened  glass,  and  the  metal  portions  of  brass 
finish.  A  micrometer  screw  is  attached,  thus  allowing  one  to  obtain 
sections  of  any  desired  thickness."' 

Prof  Pyd(>r,  of  the  lTniv(>rsity  of  Pennsylvania,  has  imented, 
and  Jose})h  Zentmayer  manulactured,  an  automatic  microtome, 
which  bids  fliir  to  be  the  instrument  of  the  futiu-e.  Tlie  working 
parts  are  an  oscillating  lever,  jirovided  with  ;i  claiii])  at  oik^  end 
into  which  the  par;iffine-holders  ar(>  adjusted,  and  at  tlu^  other  with 
a  single  handle.     This  lever  rests  upon  trunnions   on  either  side, 
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and  tlicsc  in  turn,  rest  upon  triangular  notches  at  the  top  of  the 
two  pillars  between  wliich  the  lever  oscillates.  A  spring  pulls  the 
cutting  end  of  the  lc\cr  down  and  effects  the  sectioning  and  also 
the  adjustment  for  the  next  section.  The  lever  is  pushed  over  and 
adjusted  for  the  successive  sections  by  a  hollow  screw,  through 
Avhich  passes  the  trunnion  on  the  side  away  from  tlie  knife.  This 
screw  is  hxed  to  a  toothed  ^^■heel,  three  inches  in  diameter,  which 
revolves  close  by  the  side  of  the  oscillating  lever.  The  toothed 
wheel  and  screw  is  actuated  by  a  pawl  fixed  to  the  side  of  the  lever 
near  the  handle.  The  number  of  teeth  which  this  pawl  can  pass 
in  a  single  vibration  downward  is  controlled  by  a  fixed  stop, 
screwed  into  the  under  side  of  the  oscillatmg  lever  near  the  handle; 
the  end  of  this  stop  striking  on  the  top  of  the  bed  plate  brings  the 
lever  to  rest  at  a  constant  point  m  its  downward  excursion.  An 
adjustable  sector  by  the  side  of  the  toothed  wheel  tlirows  the  pawl 
out  of  gear  after  a  given  radius  of  the  wheel  has  been  turned 
through  an  arc  embracing  tlie  desired  number  of  teeth.  This 
adjustment  is  also  effected  before  the  block  containing  the  object 
to  be  cut  reaches  the  edge  of  the  knife.  The  adjustment  for  the 
next  section  is,  therefore,  effected  while  the  surface  of  the  block  is 
not  hi  contact  with  the  upper  side  of  the  knife,  so  that  no  flatten- 
ing or  scraping  effect  is  produced  on  the  surface  of  the  block  m  its 
upward  passage  past  the  knife. 

The  movement  of  the  vibrating  lever  being  arrested  at  each 
down  stroke  at  one  point,  and  the  pawl  which  catches  into  the 
notches. 

A  freezing-attachment,  which  has  lately  been  appended  to  the 
apparatus,  shows  that  frozen  sections  can  be  made  wdth  as  great 
rapidity  and  success  as  those  cut  from  objects  embedded  in  the 
paraffine  block,  and  very  nearly,  if  not  quite,  as  thin.  It  is  as 
simpk'  and  effictient  as  the  self-adjusting  and  cutting  devices  of  the 
instrument.  Other  auxihary  apparatus  makes  it  possible  to  cut 
cellodin  sections.  This  is  cftected  by  means  of  alcoliol  conducted 
by  a  tube  from  a  reservoir  to  the  knife,  over  whicli  the  fluid  will 
run  and  drain  into  a  tray  below  in  sucli  a  way  as  not  to  come  in 
contact  with  any  other  parts  of  the  machine.  This  tray  fits  into  a 
recess  in  the  side  of  the  bed  plate  of  the  instrument  just  below  the 
knife,  and  into  tliis  tray  the  celloidin  sections  may  be  allowed  to 
drop  as  fast  as  cut. 

24— V 
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The  paraffine-lioldcrs  arc  square  and  seven-tentlis  of  an  inch 
in  diameter,  so  that  a  block  of  that  size  may  very  readily  be 
sectioned.  Almost  any  section  knife,  wide  or  narrow  bladcd,  will 
fit  into  and  be  firmly  held  by  the  knife-clamp,  wliich  is,  however, 
intended  more  especially  to  hold  an  ordinary  razor.  Only  such 
razors  as  hold  an  edge  well  should  be  used.*' 

Dr.  A.  Smirnow,'  of  Kassan,  has  invented  a  useful  mechanical 
stage  and  finder  which  he  calls  a  microstat.  The  principle  on 
which  this  instrument  is  based  is  the  fact  that  any  point  may  be 

determined  by  its  dis- 
tance from  two  fixed 
points  or  hues,  on  the 
same  plane.  The  micro- 
stat is  easily  attached  to 
any  microscope.  The 
chief  point  of  excellence 
over  the  ordinary  me- 
chanical stage  consists  in 
the  finder. 

The  objection  to 
the  mictal  section  lifter 
— if  one  is  confined  to 
this  old-fasliioned  method — is,  that  in  handling  fatty  material  the 
lifter  soon  becomes  coated  with  a  film  which  causes  glycerine 
and  water  to  run  together  in  globides  upon  its  surface.  Dr.  W. 
Y.  CowP  suggests,  as  a  remedy  for  this,  that  the  lifter  be  made  of 
liorn.  This  should  be  a  fiat  piece,  three  inches  long  and  five- 
eighths  of  an  inch  tliick,  the  blade  being  smoothed  down  to  about 
1-200  of  an  inch  thick.  It  is  thus  rendered  flexible  and  can  be  in- 
sinuated beneath  a  section  lying  flat  on  the  bottom  of  a  dish.  As 
horn  contains  fat,  lifters  used  for  water  or  glycerine  must  be  made 
of  burnt  lumi.  The  simplest  lifter  is  a  bit  of  paraffin,  or  cigarette 
paper.  The  secti(m  immersed  in  any  fluid  can  be  easily  floated 
on  to  the  paper,  and  thus  removed  from  the  medium.  It  is  then 
placed  on  a  slide  vvith  the  paper  topmost,  and  a  slip  of  clean 
blotting  ])aper  gently  pressed  upon  it  to  absorb  superfluous  fluid. 
Tlie  paraifine  paper  may  then  be  carefully  lifted  off,  and  tlie  object 
is  ready  for  mounting.  This  is  a  much  simpler  and  cleaner  method 
than  any  lifter. 


SmrRxow's  Microstat.— (^Irc/;./.  Mikr,  Anat.) 
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Prof.  Etcrnod,^  of  Ghent,  lias  contrived  a  very  ingenious  set 
of  rings  for  stretching  membranes  previous  to  immersion  in 
hardening  fluids.  The  apparatus  consists  of  sUghtly  conical  con- 
centric rings  of  vulcanite,  having  a  diameter  of  from  13  to  15  mm.^ 
Avliich  fit  accurately  one  into  the  other,  forming  a  nest.  The 
membrane  to  be  stretched  is  spread  over  one  ring,  while  a  smaller 
ring  is  introduced  from  below  and  crowded  upward  so  as  to  lix  the 
membrane  and  put  it  on  the  stretch.  Tlie  rings  and  membrane 
may  then  be  placed  in  a  hardening  or  staining  liuid. 

Etcrnod  has  also  arranged  a  turn-table,  so  that  the  body  of 
the  instrument  may  be  used  for  several  different  purposes. 

Krysinski'"  points  out  the  fact  that  in  order  to  obtain  an  intense 
red  color  in  aJinn  carmine  staining,  it  is  necessary  to  reduce  the  alum 
to  the  smallest  amount  possible  (under  1  por  cent.),  to  over  saturate 
the  solution  with  carmine,  and  to  boil  it  one-half  hour  or  more, 
whilst  continually  adding  water. 

Sodtc-Cakmine. — C'uccati  '^  has  introduced  a  new  sodic-car- 
minc  stain  which  is  particularly  suited  for  animal  tisc^ies.  It  acts 
intensely  on  the  chromatin  of  the  nucleus,  and  shows  to  good 
advantage  the  karyokinetic  figures.  For  in  toto  staining,  if  th.e 
tissues  have  been  hardened  in  alcohol,  Kleinenberg's  solution,  or 
perchlorido  of  mercury,  the  specimen  must  remain  in  the  stain  from 
five  to  twelve  hours,  according  to  its  size.  The  staining  should 
be  done  in  a  closed  vessel,  and  the  tissue  should  be  washed  in 
distilled  water  before  decolorizing.  The  formula  given  for  this 
preparation  is  as  follows: — 

IJ     Warm  water, 100  ce. 

Carbonate  of  soda, 20  grms, 

3rx  and  heat.     Add 

Powdered  carmine  (best), 5  crms. 

Stir  and  cover.     When  the  solution  boils,  cease  heating  and 

add 

Absolute  alcohol,         .         .         .         .         .         .         .     30  cc. 

Allow  tlie  solution  to  cool  in  a  partially  closed  vessel.     Next 

i\\\Y  filter  and  add  to  the  fillrate 

Water  (acidulated  withScc.  ofa20perct.  acetic  acid),  oOOcc. 

Chlonil  liydnite, 2  grms. 

For  decolorizing  a  mixture!  of  100  cc.   of  spirits    and  1   cc. 

hydrochloric  acid  is  used. 

CiiLORAL-iiYDRATE  Carmixe. — Another  carmine  containing  a 
large  percentage  of  chloral  hydrate  is  recommended  by  Kultschizky. 

B     Chloral  hydrate, 10  grms. 

Hydrochloric;  acid  (2  per  cent.),         ....   100  cc. 
Carmine  powder, 1  grm. 
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Mayer's-Gren- 
uruiine. 


Boil  from  one  hour  to  one  hour  and  a  half.  To  prevent  too 
much  evaporation,  cork  the  flask,  and  pass  a  glass  tuhe  through 
the  cork.  The  solution  should  stand  twenty-four  hours  and  be 
filtered  before  using.  The  fluid  gives  a  red  stain  that  may  be 
changed  to  violet  color  by  immersing  the  sections  in  a  two  per 
cent,  alum  solution.  By  leaving  out  the  hydrocliloric  acid,  a  neu- 
tral solution  is  obtained  wliich  is  useful  in  double  staining  with 
Grenacher's  alum  carmine,  or  with  picric  acid.'-  Mayer^"  proposes 
this  modification  of  the  \\  ell-known  Grenacher's  carmme  : — 

Mayer's-Grenacher's  Carmine. — 

B     Carmine, 4  grms. 

Boiling  water 15  cc. 

Hydrochloric  acid, 30  gtt. 

Alcohol  (85  per  cent.), 05  cc. 

Keutralize  the  solution  with  ammonia. 

Lgwenthal's'^  Picko-Carmine. — 

Rl.  Water, 100  cc. 

Sodium  hydroxide, 1  grm. 

Carmine 0.4  grm. 

Di.<5solve  the  sodium  in  the  water  and  add  the  carmine.  This 
may  be  done  cohl  in  twenty-four  hours  ;  Iiy  aid  of  lieat  in 
15  to  20  minutes.     Filter.     To  the  first  solution  add 

R  2.  Water, 100  cc.  ther. 

Picric  acid  (1  per  cent,  solution),      ....     20-25  cc. 

Allow  the  mixture  to  stand  one  hour  and  then  filter  two  or 
three  times. 

Indigo-Carmine. — Krysinski^'  finds  that  a  concentrated  solu- 
tion of  indigo-carmine  is  almost  instantaneous  in  its  action  upon 
animal  tissues.  It  colors  first  the  connective  tissue  fibrils,  then 
the  cement  substance  (Kittsubstancc;)  later  the  cell  protoplasm,  and 
finally  the  cell  nucleus.  The  color  varies  between  a  sky-blue  and 
a  light  gray,  and  difl'erentiates  the  tissue-elements  Avell.  Indigo- 
carmine  is  useful  in  double  staining,  especially  witli  red  and  brown. 

A^K'TORiA  Blue. — lAistgarten^''  recommends  A'ictoria  blue, — 
a  product  of  the  action  of  phenyl-na])htylamin  on  tetramenthldi- 
amidobenzophenon,  as  especially  worthy  of  note  as  a  stain  for 
elastic  tissues  and  nuclei.  Fresh  preparations  wliich  have  lain 
from  24  to  28  hours  in  Fleming's  chrom-osmium-acetic  acid,  are 
thoroughly  washed,  and  further  hardened  in  alcoliol.  Sections  of 
tissue  thus  prepared  are  placed  in  a  solution  of  one  to  two  parts 
concentrated  alkalijic  solution  of  Victoria  blue,  and  four  parts 
water,  and  allowed  to  remain  24  hours.  They  are  then  rapidly 
washed    (5  to   10  seconds) .  and  dehydrated  in  absolute   alcoliol, 
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cleared  in  borgamot  oil,  and  mounted  in  xylol  balsam.  The  eon- 
nccti\c  tissues  and  cells  arc  stained  pale  <^reen,  tlie  nucleus  dark 
green,  the  elastic  fibres  blue  green.  Sections  thus  handled  and 
kept  in  the  dark  will  retain  their  color  for  at  least  six  months. 

In  nucleus-staining  a  fresh,  watery  solution  of  "\^ictoria  blue 
should  be  used,  and  the  sections  allowed  to  remain  in  it  for  24 
hours. 

Metiiyl-Blue. — Arnstein's^'  experiments  with  methyl-blue  in 
the  living  frog,  show  that  if  1  cc.  of  the  color  is  injected  into  the 
vena  cava  magna,  the  tongue  and  palate  become  stained  at  once, 
the  dye  remaining  in  the  blood-vessels.  In  an  hour  or  two  the 
nervelets  in  the  taste  papillae  and  the  plexuses  of  the  palate  become 
blue;  while  the  motor  nerves  become  stained  at  a  later  period, 
lleichert's  pleural  muscle  is  used  to  determine  the  appearance  of 
the  stain.  The  first  muscle  is  removed  in  two  hours,  and  if  not 
sufficiently  colored,  the  second  muscle  is  left  for  two  hours  longer. 
The  eye  muscles  are  treated  in  the  same  manner.  The  nerve 
staining  is  not  permanent.  Pal  found  that  nerve  fibres  and  nerve 
endings  placed  on  a  glass  slip  in  a  20  per  cent,  solution  of  potassium 
iodide  in  glycerine  and  allowed  to  remain  for  several  hours  before 
covering,  would  retain  the  color  for  many  weeks.  The  iodide, 
however,  produces  with  the  blue  a  precipitate  of  \dolet  colored 
crystals,  which  color  the  nerves  and  mar  the  clearness  of  the 
picture. 

Arnstein's^**  method  is  to  inject  through  tlic  blood  circulation 
a  one  per  cent,  aqueous  solution  of  iodide  of  potassium  in  iodine 
(dissolved  to  saturation).  This  turns  the  blue  color  to  brown. 
The  frog  may  be  allowed  to  remain  in  the  solution.  The  tissues 
to  be  examined  are  then  removed  and  placed  in  the  iodine  solution 
for  six  to  twelve  hours,  after  which  the  iodine  is  removed  by  a 
thorough  washing.  The  following  day  the  nerves  appear  black, 
brown  or  gray,  well  defined  against  a  colorless  back-ground.  The 
tissue  must  be  mounted  in  acidulated  glycerine,  ^fethyl-blue  has 
the  advantage  over  gold  chloride  in  only  staining  the  cells  and 
their  prolongations,  and  not  the  lymph  channels  of  the  connective 
tissue  corpuscles.  Fat  cells  appear  to  have  a  great  affinity  for  this 
stain. 

TniopniN-GREEN. — Kraus"  adds  a  valuable  new  stain  to  the 
fist.     This  is   a   zinc    salt   of  thiophin-green    (C^^II^^NgOS),  and 
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is  soluble  in  water,  alcohol,  oil  of  cloves  and  chloroform,  the 
resulting  solution  having  a  beautiful  green  color,  with  a  trace  of 
blue.  For  double  staining,  the  tissue  should  be  thoroughly  hard- 
ened, stained  in  toto  in  borax  carmine,  and  then  embedded  in 
chloroform-paraffine  and  paraffine.  The  sections  are  fixed  to  the 
slide  with  coUodion  clo\e  oil  (1  to  3  or  4),  the  paraffine  dissolved 
out  in  benzole,  and  the  latter  removed  by  absolute  alcohol.  A  drop 
of  a  concentrated  aqueous  solution  of  the  tliiopb in-green  allowed 
to  remain  on  the  section  for  some  minutes,  then  washed  off  in 
alcohol  absolute,  benzole,  and  mounted  in  benzole-dammar,  gi"\'es 
the  desired  results ;  care  must  be  taken  with  the  washing,  which 
must  be  thorough,  or  the  nuclei  will  appear  black  histcad  of  red. 
On  the  other  hand,  if  waslied  too  long  the  ground  substance 
appears  too  pale. 

Oxalic  Acid. — Kiihne  thinks  it  advantageous  to  pass  sections 
through  a  concentrated  watery  solution  of  oxalic  acid  and  then 
thoroughly  wash  them  before  staining.  He  finds  that  watery  solu- 
tions of  the  dyes  answer  best,  and  in  the  case  of  fuchsin,  combines 
the  stain  with  aniline  or  thymol  water ;  methyl  with  a  one  per  cent, 
watery  solution  of  ammonia  carbonate;  violet  with  aniline  or  thymol 
plus  ammonia  carbonate. 

Decolokizing. — Ciaccio  and  Campari'-"  find  a  solution  of 
h}*pochloritc  of  soda  with  excess  of  chlorine  an  excellent  dccolor- 
izer  of  many  animal  tissues,  as  the  retina,  melanotic  morbid  pro- 
ducts, etc.  Tlie  specimens  wliicli  liave  been  hardened  in  alcohol 
or  chromic  acid  are  placed  in  a  s(jhition  com])osed  of  eight  (8)  parts 
of  caustic  soda  in  one  hundred  (100)  parts  of  di-tilled  water 
through  which  chlorine  has  passed  to  saturation.  'J'he  following 
action  takes  place,  2  N  A  II  0+2  Cl=:II,0+Na  Cl+Na  CI  O, 
— the  solution  thus  containing  7.45  per  cent,  of  liy})ochlorite  of 
soda.  During  the  passage  of  the  chlorine  the  solution  slioidd  be 
surrounded  by  a  mixture  of  salt  and  pounded  ice,  as,  otherwise,  the 
temperature  rises  and  tlie  prochict  will  be  cldoride  and  chlorate  of 
soda.  At  iirst  the  solution  lias  a  green  color,  but  light  and  time 
serve  to  pale  it.  The  d(>colorizing  action  is  in  proi)ortion  to  tlie 
greenness  of  the  solution,  and  is  due  to  the  presence  ol'  chlorine, 
and  also  to  the  hypochlorite  of  soda,  which  acts  by  setting  i'ree 
nasc(>nt  oxygen. 

TiBHiN. — Weigert"'  suggests  a  method  of  staining  fibrin  which 
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has  the  advantage  of  leaving  all  the  other  elements  uncolored. 
The  sections  are  lirst  stained  in  a  solution  of  gentian  violet  in 
aniline  water.  This  is  done  in  a  watch-glass  and  requires  hut  a  short 
tini.\  The  section  is  tlien  transferred  to  a  slip,  and  treated  with 
iodide  of  potassium,  which  is  absorhcd  by  bibidous  paper,  and 
then  aniline  oil  is  repeatedly  dropped  upon  it.  Before  mounting 
in  balsam,  the  oil  must  be  thoroughly  removed  by  xylol.  It  is 
best  to  mix  the  aniline  oil  with  xylol  in  the  proportions  of  two  to 
one.  Parasitic  finuji,  the  micrococci  of  croupous  pneumonia, 
tubercle  and  lepra  bacilli  are  colored  by  this  process,  but  the 
bacillus  of  typhus  is  not. 

Elastic  Fibres. — Martinotti"^  has  had  good  success  in  stain- 
ing clastic  fibres  by  the  following  method.  The  specimen  is  first 
hardened  in  a  0.2  per  cent,  solution  of  chromic  acid.  The  sections 
are  well  washed  in  water,  and  placed  for  forty-eight  hours  in  the 
solution  of  safranin. 

R     Siifranin ,         .         .         .  5  parts 

Alcoliol 100      " 

Let  stiind  a  few  days  and  add 

Water, 200      " 

After  staining,  the  sections  are  washed,  dehydrated  in  alcohol, 
cleared  in  clove  oil  and  mounted  in  balsam.  The  elastic  fibres 
appear  deep  black  witli  bright  red  nuclei,  the  rest  of  the  specimen 
being  colored  a  difiiised  red.  The  elastic  fibres  of  the  arterial 
walls  are  especially  suited  for  this  method. 

Veknix  Caseosa. — Strassmair'^  in  staining  vernix  caseosa, 
uses  a  drop  of  a  one  per  cent,  solution  of  gentian  violet  in  a  watch- 
glass  of  water.  Sections  or  cover  glass  preparations,  after  staming 
five  minutes,  are  washed  in  water  and  examined  in  oil.  As  the 
epidermal  cells  take  the  stain  much  more  quickly  than  the  sur- 
rovmdhig  structures,  this  is  an  important  aid  in  determining  the 
presence  of  vernix  in  cases  of  supposed  intra-uterine  sufibcations. 

Spermatozoa. — Ungar^*  determines  the  presence  of  sperma- 
tozoa in  a  suspected  case  (medico-legal)  in  the  following  manner: 
a  small  piece  of  cloth  stained  with  the  spermatic  fiuid  is  placed  in 
a  watch-glass  of  distilled  water,  to  which  a  small  quantity  of 
hydrochloric  acid  has  been  added  (one  drop  to  one  and  one- 
third  oz.);  the  acid  prevents  the  spermatozoa  from  swelling  up  and 
breaking.  According  to  the  freshness  of  the  stain,  the  clotli  is 
allowed    to    soak    from    one    to    ten    hours.     The    cloth    is    then 
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removed  and  stripped,  the  strippings  and  fluid  being  spread  on  a 
number  of  cover  glasses,  which  are  then  dried  by  passing  them 
three  times  through  a  flame.  The  preparations  are  now  stained, 
and  for  this  a  double  staining  with  eosin  and  ha?matoxylin  has  been 
found  most  satisfactory. 
Eosin  Solution : — 

K     Eosin, .     C8  grains. 

Rectified  spirits, 1  ounce. 

Distilled  water, 2^      " 

The  covers  are  allowed  to  remain  in  this  one  hour,  are  then 
removed,  dried  and  washed  in  a  mixture  of  one  part  alcol:ol  and 
two  parts  water.  They  are  then  dipped  into  the  hsematoxylin 
solution,  for  which  the  formula  of  Friedlander  or  Bolmier  may 
ba  used.  To  obtain  a  double  stain  the  covers  must  remain  suffi- 
ciently long  in  the  solution — from  a  few  minutes  to  a  few  hours. 
By  this  method  the  back  part  of  the  head  of  the  spermatozoa  are 
stained  dark  blue,  the  fore  part  of  the  head,  the  middle  portion, 
tail  and  all  other  parts  of  the  preparation,  except  cell  nuclei  (which 
take  the  blue)  being  stained  red.  The  addition  of  a  drop  ol'  acetic 
acid  to  the  ounce  of  haematoxylin  solution  will  prevent  over- 
staining  with  that  solution.  It  woidd  be  advisable,  from  ordinary 
experience  in  staining  spermatozoa,  to  filter  the  first  mixture  of 
strippings  and  acid  water  through  cotton  to  remote  all  extraneous 
matter,  cells,  etc.,  before  spreading  on  the  cover  glasses.  This  is 
readily  accomplished  by  stuffing  a  plug  of  cotton  into  the  neck  of 
a  glass  funnel  so  tight  that  the  fluid  can  only  run  through  drop  by 
drop.  This  process  will  render  ])ermanent  preparations  more  sat- 
isfactory, but  for  the  purpose  of  diagnosis  may  be  imnecessary. 

Actinomyces  Bovis  et  IIomtnis. — A  Baranski-'^  uses  picro- 
carmine  for  staining  fresh  preparations  of  actinomyces  bovis.  A 
small  amount  of  the  contents  of  a  yellow  nodule  or  pus  from  the 
part  is  spread  in  a  thin  layer  on  a  cover  glass,  and  dried  in  tlie  air. 
Tlie  coxcY  is  then  passed  three  times  through  the  flame,  care 
being  taken  not  to  overluMt  the  preparation.  It  is  then  floated 
in  the  picro-carmine  solution,  or  a  few  drops  of  the  stain  are 
placed  on  the  cover.  In  two  or  three  minutes  (he  staining  is  fin- 
ished. The  cover  is  then  carefully  washed  by  agitating  it  in 
water  or  alcohol,  and  examined  in  water  or  glycerine.  Tlie  acti- 
nomyces  takes   a   yellow   color,    while    the   remaining   structure 
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appears  rod.  In  this  way  not  only  the  actinomyces  tufts  are  easily 
distinguished,  hut  single  nodes  which  are  found  scattered  ahout  in 
the  preparation  arc  sharply  defined  from  the  surrounding  red  mass. 
For  permanent  preparations,  the  cover  glass  should  he  dried  hefore 
mountinsf  in  halsam.  Sections  of  tissue  are  handled  as  usual,  and 
are  moiuited  either  in  glycerine  or  halsam.  The  micrococci  found 
in  chronic  inflammations  of  the  spermatic  cord  in  horses  are  also 
colored  hy  this  method. 

Blood. — Various  methods  have  been  suggested  for  the  stain- 
mg  and  preparing  of  blood.  A  method  taught  at  Heidelberg'-''' 
which  gi^■es  beautiful  results,  is  as  follows :  Allow  fresh  blood  to 
fall  drop  by  drop  into  a  solution  of  osmic  acid  (two  per  cent,  acid 
solution,  one  part;  one  per  cent,  solution  sodium  chloride,  two 
parts;  distilled  water,  one  part).  The  solution  should  he  con- 
stantly stirred  while  the  blood  is  dropping.  Allow  the  blood  and 
acid  to  stand  over  night,  and  then  wash  the  acid  away  with  chstilled 
water.  Add  alcohol,  then  clove  oil,  in  which  the  blood  may  be 
kept  indefinitely.  Before  the  alcohol  is  added  the  nucleus  of  the 
corpuscle  may  be  stained  in  alum-carmine,  the  blood  afterwards 
being  washed ;  or  the  whole  corpuscle  may  be  stained  in  anilin 
blue.  Another  metliod  in  vogue  in  Zurich^''  is  much  shorter, 
requiring  but  thirty-fi\e  minutes  to  complete  the  process.  The 
following  reagents  are  necessary,  and  the  time  allowed  to  each  is 
stated : — 

1.  Corrosive  sublimate  (concentrated  solution),       .  6  min. 

2.  Distilled  water 1     " 

3.  Absolute  alcohol,    .  .         .         .  .         .         .  5     " 

4.  Distilled  water, 1     " 

5.  IhTeniatoxvlin    (1-3   per  cent,  alum    solution    to 

which,  for  every  10.)  e.  cm.  employed,  20  drops 

T)  per  cent,  alcoholic  solution  have  been  added),  G  " 

G.   Distilled  water, 1  " 

7.  Xi<i;rosin  (1-2  per  cent.  Avater  solution),        .         .  1  " 

8.  Distilled  water i  " 

9.  Eosin  (1  gr.  eos'n  dissolved  in  GO  c.  cm.  alcohol  ; 

140  c.  cm.  distilled  water),  .         .         .         .     2    " 

10.  Alcohol r>    " 

11.  Oil  of  cloves 1-2    " 

12.  Xylol, 

13.  Canada  Balsam  (diluted  with  Xylol  until  it  flows  readily). 

A  drop  of  blood  is  spread  upon  a  slip  previously  moistened  by 
the  breath,  and  the  whole  tlirown  into  the  sublimate  solution  for 
six  minutes.  The  slide  is  then  washed  in  water,  partially  dried  by 
resting  the  edge  on  a  blotting  paper,  placed  in  an  alcohol  bath  for 
five  minutes,  and  again  washed  in  distilled  water.     The  ha?ma- 
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toxylin  is  then  dropped  upon  the  slide,  and  removed  again  at  the 
end  of  six  minutes,  by  resting  the  edge  of  the  shp  as  before,  upon 
a  blotter.  The  glass  is  again  washed  in  distilled  water,  and  the 
same  process  gone  through  with  the  nigrosin,  and  eosin,  the  first 
remaining  on  the  slip  one  minute,  the  second  two  minutes.  From 
the  eosin  the  preparation  is  brouglit  directly  into  alcohol,  since  the 
eosin  is  partly  an  alcoholic  solution.  After  five  minutes  the  slip  is 
taken  from  the  alcohol,  held  at  an  angle,  and  a  few  drops  of  fresh 
alcohol  poured  over  it.  If  upon  dropping  oil  of  clo\es  on  the 
preparation  it  should  be  dark  upon  a  dark  slee^•e  or  otlier  dark 
back-ground,  we  may  remove  the  oil  of  cloves  with  a  few  drops  of 
xylol.  Having  quickly  cleaned  the  slip  close  up  to  the  prepara- 
tion, we  place  a  drop  of  Canada  balsam  upon  it,  Avhich  must  be 
allowed  to  spread  out  before  the  cover  glass  is  lowered  upon  it. 

Another  method  originated  with  Biondi.-**  The  blood  is 
allowed  to  fall  into  a  two  per  cent,  osmic  acid  solution,  in  tlie 
proportion  of  two  drops  of  blood  to  five  c.  cm.  of  the  acid.  In 
order  that  the  two  fluids  may  be  thoroughly  mixed,  the  glass  con- 
taining the  acid  should  be  kept  in  motion  during  the  process.  The 
fluid  is  then  set  aside,  and  the  blood  elements  soon  settle  to  the 
bottom;  first  the  red  cells  descend,  then  the  white  corpuscles,  and 
lastly  the  blood  pla([ues.  In  this  way,  by  means  of  a  pipette,  either 
layer  may  be  removed  tolerably  free  from  other  elements.  Tlie 
hardening  may  continue  from  one  to  twenty-four  hours.  This 
period  finislied,  tlie  glass  is  again  agitated  and  four  or  five  drops 
of  the  mixture  removcvl  from  the  pipette.  These  are  allowed  to 
i'all  into  agar-agar,  which  has  pre\'iously  been  dissolved,  and  kept 
in  a  fluid  state  at  35°  to  37°  C.  A  cast  is  then  made  as  in  the 
paraffin  method,  and  the  mass  allowed  to  cool.  Stiffening  of  the 
agar-agai-  jelly  takes  ])lace  in  a  few  minutes,  when  the  cast  is 
})lac(>d  entire  or  in  small  pieces,  in  85°  alcohol  to  furtlicr  harden. 
In  two  or  three  days  the  mass  will  have  the  consistency  of  amyloid 
liver,  and  can  \hcu  be  placed  between  elder  ])illi  and  cut  in  the 
microtome,  or  after  the  agar  jelly  has  been  hardened,  the  cast  may 
be  placed  for  a  few  days  in  bergamot  oil,  and  then  for  one  to  two 
hours  in  paraffin  melting  at  45°.  After  this  a  paraffin  cast  may 
be  made,  and  sections  cut.'  The  paraffin  is  removed  by  the  usual 
methods.  In  order  that  the  agar-agar  jelly  may  be  transparent 
enough  for  this  method,  two  parts  of  the  plant  are  placed  to  soak 
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for  twenty  hours  in  100  parts  of  distilled  water.  It  is  then  cooked 
over  a  sand  bath  imtil  the  agar  is  dissolved,  and  carbonate  of  soda 
added  iintd  the  reaction  is  slightly  alkahne.  The  cooking  is  con- 
tinued by  steam  for  another  hour;  the  Huid  is  then  to  be  placed 
in  test  tubes  and  kept  from  twehe  to  twenty-four  hours  at  about 
50^  to  GO^  C.  At  the  end  of  this  time  the  agar  solution  has 
separated  into  two  layers,  the  upper  and  clearer  portion  being  that 
used  for  embedding.  A  still  further  clarifying  is  necessary.  This 
is  done  by  adding  the  white  of  an  egg  while  the  fluid  is  at  40^  C, 
agitating  the  mixture  at  frequent  inter\als  for  ten  minutes,  and 
then  cooking  in  steam  for  an  hour,  and  filtering.  Tlie  reaction  is 
again  tested,  and  if  necessary  the  lluid  is  neutralized  with  carbonate 
of  soda.  A  clear  solution  results  which  is  admirably  adapted  for 
histological  work.  The  agar  jelly  should  be  kept  sterile  up  to  the 
moment  of  using;  this  is  accomplished  in  the  usual  manner. 

The  blood  sections  may  be  stained,  washed,  cleaned  and 
mounted  in  balsam  or  dammar  in  the  usual  manner  for  cleaning. 
Xylol  should  be  aAoided,  as  it  produces  rolling  of  the  sections. 
The  decolorization  by  means  of  iodine  or  anihn  oil,  according  to 
the  method  of  Weigert  for  determming  the  presence  of  fibrm,  is  of 
practical  ai)plication  here. 

Embedding. — ^Nluch  has  been  written  in  regard  to  the  uses  of 
celloidin,  but  no  ne\v  methods  have  been  suggested.  Undoubtedly 
the  failures  reported  with  the  use  of  this  material  are  due  to  want 
of  care  in  the  preparation  of  the  object.  Properly  hardened,  the 
specimen  is  placed  for  twenty-four  hours  in  a  mixture  of  equal 
parts  of  absolute  alcohol  and  ether,  and  then  transferred  to  a  very 
thin  solution  of  celloidin  for  another  twenty-four  hours.  After  this 
it  is  placed  in  a  solution  of  celloidin  of  the  consistency  of  molasses, 
where  it  may  remain  indefinitely.  It  must  be  borne  in  mind,  how- 
ever, tluit  celloidin  has  an  advantage  over  paraffine  only  where  the 
object  has  a  loose  mesh  or  cannot  bear  heat. 

PuoTOXYLiN  is  a  new  embedding  material  suggested  by  Kry- 
sinski,-^  who  considers  it  superior  to  celloidin  in  that  it  ke(^})s 
indefinitely  without  deteriorating,  and  in  solution  or  hardened 
mass  remains  clear.  Photoxylin  is  a  kind  of  gun  cotton  used  by 
photographers  and  is  quite  soluble  in  equal  parts  of  ether  and 
absolute  alcohol.  For  histological  work  two  solutions  are  neces- 
sary, a  thin  solution,  about  one  half  to  one  per  cent.,  and  a  thicker 
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of  about  five  per  cent.  The  tissue  is  taken  from  strong  alcohol 
and  placed  in  the  thin  solution  from  twcho  to  twenty-four  hours, 
after  which  it  is  transferred  to  the  thick  solution.  Moderate 
warmth  hastens  the  infiltrating  process.  The  specimen  is  taken 
from  the  solution  with  the  forceps  and  placed  on  a  cork,  the 
amount  of  photoxyhn  adhering  to  the  object  being  sufficient  to 
secure  it  to  the  cork.  As  soon  as  a  film  has  formed  over  the  mass, 
it  is  placed  in  70  per  cent,  alcohol,  and  in  two  or  three  liours  is 
ready  to  cut.  Sections  may  be  stained  and  treated  with  any 
reagent  and  mounted  in  any  medium,  AVhcn  balsam  is  used,  oil 
of  cloves  should  be  avoided,  and  the  thick  erigeron  oil  substituted. 

Celloidin-Paraffine  Embedding. — Kultschizky"'*'  claims  that 
a  combination  of  these  two  embedding  materials  possesses  certain 
ad\antages  which  are  wanting  when  cither  is  used  alone.  The 
object  is  taken  from  spirits  and  placed  for  some  hours  in  a  mixture 
of  equal  parts  of  ether  and  alchohol.  It  is  then  removed  to  a  solu- 
tion of  celloidin  of  any  strength,  in  which  it  remains  for  t^^•enty- 
four  liours.  From  the  celloidin  the  object  is  transferred  to  erigeron 
oil,  then  to  a  mixture  of  paraffin  and  erigeron  oil  heated  to  -40° 
C,  and  finally  to  melted  paraffine.  The  time  which  the  object 
remains  in  the  erigeron  oil,  the  ])araffin  solution,  and  the  melted 
paraffin,  must  be  determined  by  trial,  as  it  depends  on  the  charac- 
teristics of  the  embedded  objects.     Cutting  is  done  without  alcohol. 

Vegetable  Wax. — Francotti,^^  as  the  result  of  his  investiga- 
tions, concludes  that  vegetable  wax  is  much  inferior  to  paraffin  as 
an  embedding  material.  The  metliod  whicli  he  advises  is  to  place 
the  hardened  and  stained,  or  not,  object  in  94  per  cent,  spirit  whicli 
is  kept  at  48°  C,  in  a  water  bath.  To  this  the  wax  is  added  grad- 
uallv  in  small  piecc^s  until  the  mixture  has  acquired  the  consistency 
of  soap.  If  the  object  is  small,  the  heat  is  evaporated  until  all  the 
alcohol  is  driven  off  If  large,  the  alcoholic  mass  containing  the 
obje(;t  is  poured  into  a  bulb  fitted  with  a  straight  cooler  or  tube 
abf)ut  three  feet  long ;  as  the  spirit  condenses  it  falls  back  into  the 
bulb.  AVhen  the  object  is  properly  saturated,  it  is  removed  to 
another  vessel  and  the  alcohol  (^vaporated.  Tlu^  objcn-t  is  then 
oriented  in  a  metal  or  card-board  box  filled  with  warm  wax. 

The  sections  are  fixed  to  the  side  with  albumen  or  gum. 
The  slide  is  then  lionted  in  a  water  bath  at  50°  C.  and  alcohol 
added  until  the  wax  is  dissolved.     If  not  previously  colored  in  loio, 
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the  sections  may  now  be  stained,  dcliydratcd,  cleared  in  clove, 
cedar  or  bcrgamot  oil,  or  mounted  in  glycerine.  The  advantages 
claimed  lor  this  medium  o\er  paraffin  are  that  it  dispenses  with 
such  fluids  as  toluol,  xylol  and  chloroform,  and  is  consequently 
suitable  for  animal  tissues  where  these  fluids  are  contra-indicated. 
It  is  useful  also  for  the  examination  of  tissues  containing  micro- 
organisms ;  here  paraflrin  very  often  entirely  obscures  the  microbes. 
The  chief  objections  to  the  use  of  this  material  are,  that  it  is 
diflicult  to  obtain  sections  thinner  than  0.01  mm.,  and  to  make  out 
when  the  object  is  properly  saturated. 

Orienting  Small  Objects. — A  simple  modification  of  the 
well-known  tubes  of  Selenka^-  may  be  made  of  an  ordinaiy  flat 
medicine  bottle.  This  is  fitted  with  a  cork  through  which  two 
tubes  pass,  or  if  the  mouth  is  small,  one  tube  may  be  fastened  into 
a  hole  drilled  into  the  bottle.  One  of  these  tubes  is  connected  with 
hot  and  cold  water,  the  other  is  a  discharge  pipe  for  the  water 
entering  the  bottle,  by  the  other  tube  and  raising  or  lowering  its 
temperature  as  warm  or  cold  water  is  allowed  to  flow  m.  In  the 
smooth  flat  side  of  the  bottle  four  pieces  of  glass  rods  or  strips  are 
cemented  fast,  so  as  to  enclose  a  rectangular  space,  which  forms  a 
receptacle  for  the  melted  paraflin.  The  latter  may  be  kept  fluid 
by  allowing  hot  water  to  flow  into  the  bottle.  Time  for  arranging 
the  object  is  thus  obtained  and  solidification  of  the  mass  can  be 
produced  at  pleasure  by  changing  from  the  hot  to  cold  water. 

Removing  Paraffin  from  Sections. — For  getting  rid  of  the 
paraflin  in  sections,  Strasser  employs  benzine  or  warm  turpentine. 
The  sections  are  placed  in  chloroform  for  a  short  time,  then  in  60 
per  cent,  alcohol,  and  finally  are  transferred  to  a  weak  alcoliolic 
stain. 

Fixing  Celloidin  Sections. — For  fixing  sections  embedded 
in  celloidin  to  the  slide.  Summers^'  has  pointed  out  that  if  the  sec- 
tion is  first  placed  in  95  per  cent,  alcohol  for  a  minute  or  tw^o, 
arranged  on  the  slide,  and  submitted  to  tlie  vapor  of  sulphuric 
ether,  the  celloidin  is  immediately  softened,  becomes  transparent, 
and  is  fixed  to  the  slide.  It  may  afterwards  be  placed  in  80  per 
cent,  alcohol  or  even  directly  into  95  per  cent.  The  sections  may 
be  stained  on  the  slide. 

C'learing  Celloidin  Sections. — Clearing  sections  infiltrated 
witli  celloidin  is  not  altogether  satisfactory  with  erigeron  or  berga- 
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mot  oils,  the  best  clarifying  agent  being  carbolic  acid.     Weigert''* 
recommends  this  mixture: — 

B     Xylol, 3  parts. 

Liquid  c.irholic  acid, 1  part. 

In  order  to  make  the  solution  anhydrous,  the  bottom  of  the 
bottle  should  be  covered  by  a  two-finger-thick  layer  of  Cupr.  sulph. 
siccum  and  the  mixture  allowed  to  stand  for  a  time.  After  clear- 
ing this  mixture,  the  sections  are  placed  on  the  glass  slip,  dried 
with  blotting  paper,  and  mounted  in  thick  bakam.  The  metliod 
is  adapted  only  for  hccmatoxylin  and  carmine  preparations. 

.Special  Methods. — Sec;tioning  injected  lung. — The  great  diffi- 
culty of  making  sections  of  injected  lung  tissue  is  well  known,  the 
shrinkage  from  the  subsequent  hardening  distorting  the  relations 
of  parts  to  a  considerable  degree.  To  obA'iate  this,  Doherty"^  l:as 
de\iscd  the  following  method :  The  lung  is  hijected  in  sllu  through 
the  right  ventricle,  with  a  stiff,  but  freely  flowing,  caniiine-gclatine 
mass  (Carter's  formula  is  good),  care  being  taken  to  throw  the 
mass  in  slowly  and  with  a  uniform  pressure,  and  not  to  over  dis- 
tend the  vessels  either  by  injecting  too  rapidly  or  for  too  long  a 
time,  ?*.e.,  throwing  in  too  much  color.  When  properly  filled,  the 
pulmonary  arteries  and  veins  are  ligatured,  tlic  lungs  removed 
from  the  body,  and  distended  with  90  per  cent,  alcohol  injected 
into  the  air  cells  through  the  trachea,  which  is  afterwards  to  be 
closed  with  a  clip  or  "bull-nose  forceps."  The  lungs  are  then 
weighted  with  lead  and  |)Iaced  in  a  quantity  of  90  per  cent,  alcohol. 
In  twenty-four  hours  tliey  are  taken  out,  the  clip  is  remoAcd  from 
the  trachea,  and  as  much  alcohol  as  possible  is  drahied  from  the 
organs.  After  this,  they  are  to  be  re-distended  with  90  per  cent, 
alcoliol,  and  placed  in  a  fresh  quantity  of  spirits  of  that  grade  just 
as  before.  This  process  is  to  be  repeated  on  the  fifth  and  tentli 
days  and  at  the  end  of  a  month  the  lungs  will  be  found  to  be  well 
hardened  without  being  in  the  slightest  degree  collapsed.  A  piece 
cut  from  one  of  the  lungs,  preferably  at  the  root,  and  cut  trans- 
versely across  a  bronchus,  transferred  to  a  beaker  half  filled  with 
methylated  chloroform  is  then  placed  in  a  water  bath  and  heated 
to  100'^  F.  The  vessel  should  be  shaken  occasionally  to  facilitate 
the  saturation  of  the  tissue  with  the  chloroform.  In  half  an  hour 
small  pieces  of  paraffin  to  about  fifty  per  cent,  are  added  and  the 
lung  kept  in  this  mixtiu'c  for  one  hour.     It  is  then  transferred  to 
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a  bath  of  pure  paraffinc,  and  Ivcpt  for  two  liours  at  3"  F.  above  its 
melting  point.  The  tissue  will  be  thoroughly  infiltrated  with  the 
paraffine  and  beautiful  sections  can  be  made  without  trouble  with  a 
hand  microtome  and  a  sharp  razor.  The  sections  are  passed 
throng]  1  three  consecutive  changes  of  warm  temperature,  and  finally, 
mounted  in  balsam  and  benzole. 

Vacuoles  of  Calciform  Cells. — Prof.  Ranvier  finds  that  per- 
ruthenic  acid  can  be  used  to  good  advantage  in  studying  these 
vacuoles.  If  for  example,  tlie  retro-lingual  membrane  of  the  frog 
is  first  exposed  to  the  vapor  of  osmic  acid  for  ten  to  twelve  hours, 
the  calyciform  cells  appear  as  clear  colorless  circles.  The  mem- 
brane now  submitted  to  the  vapor  of  perruthenic  acid  becomes 
blackened,  and  the  calyciform  cells  are  the  first  to  darken,  the 
mucigen  alone  being  colored,  the  vacuoles  remaining  pale. 

Permanent  Preparation  of  Tissue. — Oviatt"'^  has  found  that 
tissues  placed  in  a  36  to  40  per  cent,  solution  of  potassium  hydrate, 
and  afterwards  in  a  saturated  aqueous  solution  of  potassium  acetate 
are  permanently  preserved,  and  may  be  stained  and  permanently 
mounted  in  glycerine. 

Methods  of  Determining  the  Number  of  Trichinae  in  a  Given 
Quantity  of  Meat. — Gage"  proceeds  as  follows:  A  section  of  the 
diseased  meat  is  placed  between  two  cover  glasses  of  know-n  thick- 
ness, and  the  latter  are  tlien  pressed  firmly  together,  and  Avhcn  the 
meat  is  well  flattened  out,  the  entire  thickness  is  measured.  By 
subtracting  the  thickness  of  the  covers,  from  this  result,  the  thick- 
ness of  the  meat  is  determined.  Tlie  sections  may  be  from  one  to 
three-tenths  mm.  (1-250  to  1-80  inch)  in  tliicknoss.  The  upper 
or  eye  lens  of  the  oc\ilar  of  tlie  microscope  is  then  removed,  and 
a  piece  of  paper,  in  which  a  small  square  opening  has  been  made, 
is  placed  over  the  round  o^xining  of  the  diaphragm.  The  eye 
lens  is  then  replaced,  and  by  the  aid  of  a  stage  micrometer,  the 
value  of  one  side  of  the  square  field  is  determined.  Tlie  opening 
is  made  square  as  a  matter  of  convenience,  as  it  is  much  easier  to 
determine  the  area  of  a  square  than  that  of  a  cirdo.  The  number 
of  parasites  in  the  field  of  tlio  microscope  are  tlien  counted,  twenty 
or  more  fields  being  gone  over  in  the  same  manner  in  order  to  get 
an  average  which  will  fairly  represent  the  number  of  parasites  in 
one  field.  The  cubic  contents  of  one  field  is  then  found  by  multi- 
plying the  thickness  of  the  section  by  the  number  representing  the 
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value  of  the  sides  of  tlie  square  field.  From  tliis  the  number  of 
parasites  in  an  entire  cubic  centimeter  is  computed.  Divide  the 
number  by  the  specific  gravity  of  muscle  (1.058),  and  the  result 
will  give  the  number  of  parasites  in  one  grain  of  meat.  From 
this  the  number  in  one  Idlogram  may  be  obtained  by  simply  adding 
three  ciphers  (multiplying  by  one  thousand),  or  in  one  pound 
avoirdupois  by  midtiplying  by  •1:5'3,593,  the  number  of  grains  in  a 
pound.  This  exceedingly  ingenious  method  of  obtahiing  the 
number  of  parasites  will  recommend  itself  to  the  microscopist  and 
the  physician. 

Preparing  Cochlea  of  Guinea  Pig. — Dr.  G.  Schwalbe'^'  employs 
a  method  for  preparing  the  cochlea  of  the  guinea  pig,  which  might 
be  used  with  ad\  antage  m  preparations  of  the  human  cochlea.  The 
fresh  specimen  is  first  placed  for  eight  or  ten  hoiu's  in  Flemming's 
solution,  and  after  a  thorough  washing,  is  decalcified  in  a  one  per 
cent,  hydrochloric  acid,  where  it  must  remain  for  twenty-four  hours. 
Another  washing  is  given  to  free  the  specimen  of  the  acid,  and  it  is 
placed  successively  in  absolute  alcoliol,  xylol,  xylol  parafiine,  and 
finally  saturated  in  Spec's  parafiine  at  85°  to  ()()°  C  II'  the  animal 
is  killed  with  chloroform  and  allowed  to  hang  M'itli  head  down- 
ward for  some  hours,  a  perfectly  natural  injection  of  the  cochlear 
vessels  is  obtained.  To  isolate  the  vessels,  tiie  following  macera- 
tion-method is  recommended.  The  cochlea  filled  with  blood  is 
decalcified  in  tlinx^  ])er  cent,  hydrochloric  acid,  and  is  then  kept  in 
the  same  acid  in  an  incubator  at  a  temperature  of  40°.  In  one  or 
two  days  the  shcatli  of  the  cochlea  is  so  softened  that  the  cochlea 
and  its  spiral  expansion  can  be  isolated  from  the  basilar  meml)rane, 
and  the  ductus  cochlearis  unwound  from  the  expansion  of  the 
ner^•e.  Afixn-  separating  the  nerve  and  the  duct  the  spiral  vein 
can  be  seen  Avith  a  low  p^ower,  lying  by  the  ganglion  spirale,  and 
beneath  this  the  tractus  spiralis  giomerulorum  winding  around  the 
nervus  cochlea). 

Mucous  Mejibranes. — llanvier^^  has  employed  a  method  for 
examining  the  mucous  mcnnbrane  of  tlie  retro-lingual  sac  of  the 
edible  grass  frog,  whic]i  will  apply  to  all  nK^mbranes  of  this  class. 
The  membrane  is  detached  and  stretclied  over  tlie  disk  of  Ivaiivier's 
moist  chamlx^r  in  such  a  w^ay  that  its  epitlielial  surface  is  turned 
upward.  During  the  operation,  desiccation  of  the  tissue  is  avoided 
by  sprinkhng  it  with  aqueous  humor,  blood-serum,  or  cliloride  of 


"•'•^iuMTe'tlV^^^c""']  TECHNOLOGY.  385 

sodium  in  7-1000  solution.  Tlie  membrane  is  maintained  in  a 
state  of  expansion  by  a  ring  of  platinum,  which  is  fixed  on  the  disk 
of  the  moist  chamber;  the  rini^  must  be  of  a  Httle  hirger  diameter 
than  that  of  tlie  disk,  in  order  that  the  membrane  may  be  held 
between  tlic  two.  The  membrane  is  covered  by  a  glass  plate 
which  is  fixed  with  paraffine.  In  such  a  preparation  the  cells  with 
vibratile  cilia,  sensory  or  glandular  cells,  striated  muscidar  fibres, 
and  nerve  fibres  and  cells  may  be  easily  observed  in  the  living 
state.  The  advantage  of  this  method  of  holding  the  membrane  ex- 
tended is  obvious;  by  simply  remo\  ing  the  glass,  reagents  as  desired 
may  be  added,  and  their  action  immediately  noted. 

Nerve  Tissues — Nerves  in  the  Liver. — The  method  of  Mr. 
A.  B.  Macallum^"  for  investigating  the  nerves  of  the  liver  consists 
in  hardening  the  specimens  in  Ehrlichs'  fluid,  or  for  several  days 
in  a  one-sixth  to  one-fifth  per  cent,  solution  of  chromic  acid,  and 
then  finisliing  the  process  in  alcohol.  Sections  of  the  frozen 
material  are  placed  in  a  five  per  cent,  solution  of  formic  acid  for  an 
hour,  in  a  one  per  cent,  solution  of  gold  chloride  for  twenty 
minutt^s,  finally  washed  in  distilled  w^ater,  and  the  gold  chloride 
reduced  in  the  dark  witli  a  ten  per  cent,  solution  of  formic  acid. 
To  accomplish  this  reduction  about  thirty  hours  and  a  temperature 
of  20°  C.  is  necessary.  The  sections  acquire  a  deep  red  color, 
occasionally  with  a  violet  tinge.  The  chromation  of  the  nuclei  of 
the  hepatic  cells  takes  a  deep  blue  tint,  the  caryoplasma  light 
\dolet,  while  the  cytoplasma  appears  as  a  mesh  work  having  a  pink 
or  light  carmine  color.  The  nerve  fibres  stain  deep  "\iolet,  and  the 
connective  tissue  of  the  interlobular  spaces  appear  in  a  light,  or 
sometimes  de(^p  red  color.  AVhen  chromic  acid  is  used  as  a 
hardening  agent,  the  addition  of  any  organic  acid  at  the  same  time 
('^  r/,,  acetic  acid)  seems  to  have  the  effect  of  robbing  the  nerve  fibres 
of  their  selective  capacity  for  gold.  The  sections  may  be  cleared 
in  oil  of  cloves,  and  mounted  in  balsam. 

For  staining  the  axis  cylinder  of  nerve  tissue  hardened  in 
bicliromate  of  potassium,  Y.  Tangl  recomm(mds  a  one  per  cent, 
solution  of  nigrosin,  or  a  wenk  alcholic  solution  of  fuchsin.  In 
prr})aring  mcdullated  nerv(^  fibres,  Roveri^^  places  the  fresh  speci- 
men for  four  hours  in  a  half  per  cent,  solution  of  hyperosmic  acid. 
Tliis  gives  good  results  if  the  acid  comes  in  actual  contact  with  tlie 
nerve  fibres ;   in  practice  the  central  fibres  of  a  bundle  are  usually 

25-v 


386  TECHNOLOGY.  [ 


Maininalian 
Testis. 


but  partially  aft'efted.  It  must  also  be  remembered  that  osmic 
acid,  as  Macallum  has  pointed  out,  wliile  useful  in  medullated 
nerve  fibres,  is  of  no  value  for  demonstrating  the  finest  non-medul- 
lated  fibres.  From  the  osmic  acid  Boveri  washes  the  specimen  in 
distilled  water,  and  hardens  it  in  ninety  per  cent,  alcohol.  For 
staining,  a  concentrated  solution  of  acid  fuchsin  is  used  for  twenty- 
four  hours,  after  which  the  specimen  is  treated  for  the  same  length 
of  time  in  absolute  alcohol,  before  embedding  m  paraffin.  In 
treating  nerves  with  silver  nitrate  Boveri  finds  that  the  following 
conditions  result : — 

1.  In  nerve  tissue  placed  in  a  one  per  cent,  solution  of  silver 
nitrate,  to  which  an  equal  volume  of  ten  per  cent,  nitric  acid  is 
added,  the  silver  reaction  takes  place,  and  the  fibrillar  structure 
of  the  axis  cylinder  is  to  a  certain  extent  retained,  so  that  a 
periaxial  space  does  not  arise  as  the  result  of  shrinkage. 

2.  In  well-hardened,  freshly-teased  nerves  which  have  been 
exposed  in  a  partly  dried  state  to  the  vapors  of  osmic  acid,  and 
then  treated  with  a  dilute  watery  or  alcoholic  siher  solution,  the 
silver  reaction  occurs  almost  immediately.  A  mixture  of  equal 
parts  of  a  one  per  cent,  silver  solution  and  a  one  per  cent,  osmic 
acid  solution  gives  the  same  reaction  with  fresh  tissues  as  the  silver 
shows  by  itself,  so  that  such  a  mixture  is  especially  useful  as  a 
preservative,  and  for  demonstrating  tlie  boundaries  of  cells. 

Mammalian  Testis. — In  preparing  the  mammalian  testis  C. 
Benda'*-  hardens  the  specimen,  according  to  Biondi,  in  Flemming's 
chrom-osmic-acetic  acid  (onc^  per  cent,  chromic  acid  7  vols.,  2  per 
cent,  osmic  acid  2  vols.,  glacial  acetic  acid  0.8-0.5  gr.).  Concen- 
trated ])icric  acid  and  sublimate  also  yield  lair  resvdts.  In  staining, 
the  sections  remain  twenty-four  years  at  40°  C-.,  in  a  concentrated 
solution  of  neutral  acetic  acid  and  oxide  of  co[)pcr,  are  then  washed 
and  darkly  stained  in  an  a([U('ous  solution  of  ha'inatoxylin.  Decol- 
orization  is  effected  by  very  dilute  hydrochloric  acid  (1-300-500). 
The  acid  is  again  neutralized  in  the  copper  solution,  the  sections 
becoming  a  light  bluish  green.  Dehydration  and  mounting  com- 
plete this  rather  laborious  method.  The  results,  however,  are 
permanent. 

Tendon-cells  and  Cells  of  liOOSE  Subcutaneous  Tissue. — 
According  to  Dogiel''"^  very  good  specimens  which  retain  their  color 
for  a  long  time  without  changing,  are  prepared  from  the  tendon  of 
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a  rat's  tail  which  has  been  soaked  in  Grenadier's  alum  carmhie  lor 
two  or  three  liours,  or  better  for  a  week  or  more.  As  the  results 
of  this  the  tendon  bundles  swell  up  and  become  transparent,  and 
the  cells  appear  beautifully  stained,  the  elastic  fibres  standing  out 
very  clearly.  By  placing-  the  tendon  in  a  saturated  solution  of 
potash  or  ammonia  alum,  and  afterwards  staining  in  Grenadier's 
carmine,  alum  logwood,  luematoxylin,  eosin,  etc.,  these  may  be 
mounted  in  glycerine,  or  placed  in  alcohol,  cleaned  with  clove  oil, 
and  mounted  in  dammar  or  balsam.  For  subcutaneous  tissue,  a 
piece  free  from  fat  should  be  taken  Irom  the  inguinal  region  of  a 
mammal,  spread  out,  and  stained.  Picro-carmine  and  the  glycerine 
give  the  best  results  in  permanent  preparations. 

Photo-Micrography. — In  the  articles  which  ha\e  appeared  on 
the  subject  of  photo-micrography  during  the  past  year,  the  writer  has 
been  unable  to  find  anything  new  on  the  subject  of  making  negatives 
and  handling  prints.  Tliis  department  has  therefore  been  devoted 
almost  exclusively  to  the  description  of  instruments  and  apparatus. 

If,  as  has  been  asserted  by  ^lercer,^^  photography  owes  so 
much  to  the  microscope,  tlie  microscopist  owes  much  to  the  camera 
for  permanently  recording  observations  for  which  pen  and  pencil 
are  wholly  inadequate.  From  the  time  of  Sdieele,  photography 
has  gradually  undergone  the  evolutionary  changes  which  have 
brought  it  to  its  present  high  degree  of  art,  but  perhaps  no  one 
discovery  of  modern  times,  has  done  more  to  further  the  practical 
working  of  photo-micrography  tlian  the  introduction  of  the  gela- 
tino-bromidc  process,  so  that  to-day  the  advances  made  in  this  line, 
as  appli(^d  to  medicine  and  surgery,  may  be  considered  as  little  less 
then  remarkable.  Nearly  all  departments  of  science  have  recog- 
nized the  necessity  of  something  d(H'idedly  more  accurate  than  the 
most  carefidly  executed  drawings,  whi(tli,  however  well  done,  con- 
vey more  to  the  artist  than  to  others,  and  however  impartially 
carried  out,  tincture  more  or  less  of  his  own  interpretations.  The 
untouched  ])h()tograph,  however  is  nevcn- ])artial,  shows  tlie  object 
as  it  actually  is,  portrays  parts  wholly  beyond  the  executive  ability 
of  the  most  expert  draughtsman,  and  requires  no  special  talent  or 
ability  in  its  production  ;  while  the  modern  methods  and  the  ease 
and  facility  with  which  photograj)hs  can  be  made,  together  with 
the  com])arative  inexpensiveness  of  the  outfit,  renders  the  camera 
an  almost  indispensable  adjunct  to  the  physician's  armamentarium. 
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In  anatomy,  surgery,  medicine,  obstetrics,  histology,  even  dis- 
eases of  the  skin,  and  many  other  conditions  to  wliich  it  is  apphed, 
photography  is  rendering  an  immense  service. 

The  argument  has  often  been  advanced  that  the  expense  of 
apparatus  will  prevent  the  photographic  camera  from  coming  into 
general  use ;  but  this  objection  can  no  longer  be  said  of  photo- 
micrography, since  Ch.  Lecerf *^  has  proved  that  a  very  good  camera 
for  this  purpose  can  be  had  ibr  the  outlay  of  a  few  cents.  This 
camera,  according  to  the  author's  own  words,  is  made  of  an  ordi- 
nary w^ooden  box  from  10  to  12  cm.  in  length,  and  of  sufficient 
size  to  admit  the  plate  employed.  It  is  well-stopped  inside,  and 
blackened,  so  that  no  light  can  enter.  The  sides  of  one  end,  the 
board  of  which  has  been  removed,  are  grooved  to  admit  a  ground 
glass  plate  (focusing  plate),  while  in  the  other  end  a  hole  is  drilled, 
into  which  is  fastened  a  piece  of  rubber  tubing  six  cm.  long,  and 
of  sufficient  diameter  to  slip  readily  over  the  eye-piece  of  the  mi- 
croscopes Over  this  tubing  a  sleeve  of  black  velvet  is  placed,  and 
secured  at  each  end  by  an  ordinary  rubber  band.  To  use  the 
camera,  the  object  must  first  be  brought  into  the  field  of  the  mi- 
croscope, the  tube  of  which  is  then  bent  at  right  angles  to  the  foot, 
the  eye-piece  slipped  into  the  rid^ber  tube,  and  the  velvet  sleeve 
drawn  over  it,  and  fastened  with  the  rubber  band,  so  that  all  light 
is  excluded.  An  ordinary  petroleum  lamp  is  then  placed  in  front 
of  the  microscope,  and  by  means  of  a  magnifying  glass  it  is  deter- 
min(Hl  wliether  the  image  on  the  glass  plate  is  cl(>ar  and  distinct. 
Should  this  not  be  the  case,  the  object  is  brought  into  locus  by 
means  of  the  micrometer  screw.  Thus  arranged,  the  glass  is 
remoAed  and  a  holder  containing  a  sensitive  plate  is  slipped  in  its 
place,  and  the  exposure  made. 

While  we  can  hardly  imagine  very  gratifying  results  from  such 
an  instniment,  Lecerf  claims  that  its  achievements  are  very  good. 
Another  camera  which  combines  efficiency  with  simplicity,  is  the 
Nelson-Chu-ties."*'"'  This  consists  of  a  board  with  rubber  feet  of 
sufficient  length  to  take  the  camera  when  fully  extended,  tlu^  micro- 
scope and  the  lamp.  The  camera  consists  of  two  square  tubes  of 
cardboard,  one  sliding  into  the  otlu^r  like  a  telesco])e, — the  joint 
between  tlie  two  l)ein<!:  made  lijilit-tiiilit  bv  a  velv(«t  fiai)  wliich  is 
secured  in  place  bv  ;i  rublxM'  l)an(l.  The  ends  of  the  Uihc  are  of 
wood  and  upright,  and  slide  in  grooves  in  the  base-board,  Ixnng 
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fixed  by  tliumb-scrows.  The  front  l)oar(l  has  a  brass  nozzle  to  fit 
into  the  Hght-exchiding-  cap  on  the  microscope.  The  focusing 
scn^ens  of  gray  glass  and  plain  glass  with  ruled  lines,  slide  in 
grooves  at  the  back  of  the  upright  piece  of  wood.  The  double 
iDack  is  that  known  as  Tylar's  patent  metal.  Focusing  is  effected 
by  means  of  a  rod  which  runs  down  the  right  side  of  the  camera, 
a  string  passes  around  this  and  over  a  i)idley  on  the  other  side  of 
the  board,  taking  a  turn  around  the  milled  lieadof  the  fine  adjust- 
ment screw. 

A  home-made  camera  and  holder  has  been  suggested  by 
Field,^'  the  chief  objection  to  which  (and  tliis  applies  to  a  large 
number  of  contrivances  in  tliis  line)  is  its  bulk. 

Crookshank*'  has  devised  a  reversible  photo-micrograpliic  ap- 
paratus. This  consists  of  a  base-board  4  or  5  feet  long  to  which 
the  camera  is  fixed  and  the  microscope  is  clamped.  Illumination 
is  obtained  by  an  oxyhydrogen  lantern  wliich  also  rests  upon  the 
table.  In  order  that  organisms  in  liquids  or  cultures  in  gelatin 
may  be  photographed,  the  apparatus  is  arranged  to  be  placed  in  a 
vertical  position  also. 

Ellis"*  has  arranged  on  the  focusing  rod  of  the  camera  a  loose 
arm  at  the  end  of  which  is  a  roller  covered  with  rubber,  wliich  is 
made  to  revolve  by  an  endless  strap  which  passes  around  a  wheel 
upon  the  rod.  The  roller  is  kept  in  contact  with  the  fine-adjust- 
ment screw  of  the  microscope  b}^  means  of  a  rubber  band  attached 
to  the  base-board  and  the  arm.  Nearly  all  focusing  arrangements 
for  photo-micrography,  however,  are  defective  and  annoying,  and 
it  would  seem  that  Crookshank's  latest  method  is  most  desirable, 
in  that  it  does  away  with  focusmg  rod,  strings  and  complicated 
mechanisms.  Mr.  E.  M.  Nelson,*'*  of  London,  England,  has  de- 
A  ised  a  usefid  focusing  screen,  which  has  the  inch  and  centimeter 
scales  and  a  crossed  diagonal  scale  engraved  upon  tlie  glass.  Not 
only  does  the  engraving  form  a  convenient  spot  on  which  to  focus, 
but  by  means  of  the  scale  the  magnifying  power  may  be  deter- 
mined. 

T]i(>  (piestion  of  the  use  of  the  eye-piece  in  ])hoto-micrography 
is  one  wliich  interests  all  engaged  in  this  pursuit.  The  latest  to 
take  up  the  discussion  of  the  subject  is  Rafler,^  who  asserts  that 
the  use  of  the  eye  piece  causes  not  only  great  loss  of  light,  but  also 
great  loss  of  distinctness  in  the  image.     Ilis  experience  leads  him 
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to  the  conclusion  that  the  vise  of  the  simpler  optical  combination 
of  the  adjustable  achromatic  amplifier,  is  preferable  to  all  so-called 
projecting  eye  pieces.  Rafter's  photo-micro  camera  is  specially  de- 
signed for  doing  photo-micrographic  work  of  a  high  character 
with  the  greatest  possible  economy  of  time.  It  is  for  this  purpose 
that  the  second  prism-tube  has  been  added  specially  for  low  power 
work  without  the  amplifier,  and  Rafter  has  no  difficulty  in  making 
with  this  camera  a  half  dozen  negatives  in  an  evening,  when  work- 
ing with  lamp  light  and  the  amplifier,  or  from  eight  to  ten  in  the 
same  time  when  working  with  low  powers  and  without  the  ampli- 
fier, in  each  case  doing  the  developing  himself  In  working  by 
sunlight,  where  much  shorter  exposures  are  required,  the  same 
length  of  time  gives  an  additional  amount  of  work. 

In  case  one  has  an  extra  microscope,  the  new  apparatus  for 
working  the  amplifier  may  be  adapted  to  it  at  moderate  expense, 
and  by  construction  of  the  bellows  and  extension  arrangements  as 
above  described,  the  most  important  advantages  of  the  camera 
gained. 

One  of  the  most  satisfactory  cameras  for  the  physician,  in  the 
writer's  opinion,  however,  is  ^^'almsley's  Improved  Photo-Micro 
Camera ;  for  not  only  is  this  instrument  admirably  adapted  for 
])hoto-micrographic  work,  but  witli  the  addition  of  a  Beck  or  Dar- 
lot  portrait  lens,  the  physician  is  also  enabled  to  take  admirable 
j)hotographs  of  cases,  etc.,  which  occur  in  his  practice,  with  the 
minimum  of  time  and  trouble  expended. 

An  important  feature  of  this  camera  is  that  it  can  be  utilized  in 
copying,  enlarging,  or  reducing.  This  is  effected  by  introducing 
any  good  rectilinear  pliotograj)liic  lens  into  the  middle  division 
of  the  bellows,  which  is  fitted  with  a  stop-cam,  the  same  as  that 
used  at  the  rear  of  the  bellows.  Tlie  I'ront  of  the  box  is  fitted  with 
a  double  shifting  arrangement,  so  that  upon  removing  the  cone,  a 
negative  of  either  size  made  by  the  camera  can  be  inserted  and  ac- 
curately centered ;  then,  by  suitably  manipulating  the  instrument 
an  enlarged  or  reduced  image  may  be  cast  upon  the  focusing 
screen."''^ 

W.  His''-  has  invented  an  "Embryograph"  for  photographing 
serial  sections,  wliich  will  prove  of  great  service  to  those  engaged  in 
this  line  of  investigation. 

But  whichever  camera  is  employed,  the  operator  must  bear  in 
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mind  tliat  it  is  absolutely  essential  that  the  microscope  lenses  used 
sliall  be  of  excellent  quality,  possessing  good  definition,  penetration 
and  iiatncss  of  field.  Miss  King^'^  states  that  the  penetration  may 
be  improved  by  inserting  a  diaphragm  beliind  the  posterior  com- 
bination of  the  objective  at  the  point  of  greatest  convergence  of  the 
rays.  This  point  is  most  easily  ascertained  by  sliding  the  diaphragm 
up  and  down  until  the  proper  spot  is  reached.  For  this  class  of 
work  the  apochromatic  lenses  of  Zeiss,  of  Jena,  and  Gunlach,  of 
Rochester,  are  meeting  with  great  favor.  AMiere  apochromatic 
objectives  are  not  used,  the  difference  between  the  chemical  and 
visual  foci  may  be  remedied  by  the  use  of  a  blue  cell. 
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HISTOLOGY. 

By  W.  p.  MANTON,  M.D.,  F.R.M.S., 


Histological  research  is  now  so  largely  devoted  to  animal 
(zoology)  rather  than  human  tissues,  that  tlie  literature  of  the 
latter  is  not  only  widely  scattered,  but  difficult  of  access.  The 
work  that  has  been  done,  however,  is  for  the  most  part  of  practical 
interest,  and  a  synopsis  of  the  most  important  papers  which  have 
appeared  will  indicate  the  advancement  made  in  this  department 
of  medicine. 

Tlie  Glands  of  the  Nosed  Mucous  Membrane. — Paulsen^  has 
found  tliat  the  glands  of  the  osometric  region  in  horses,  calves, 
pigs,  guinea  pigs  and  goats,  has  a  mixed  epithelium,  which  is 
peculiar  to  the  mucous  and  serous  glands.  Aside  from  these  there 
is  a  third  form  in  which  the  characteristics  of  the  other  two  unite. 
In  the  glands  of  the  n^spiratory  region  of  man,  only  the  mucous 
were  found. 

Struetnrc  of  the  Striated  Muscidar  Fibres  in  Man. — Babinski" 
has  found,  in  the  striated  muscular  fibres  of  man,  that  in  the  con- 
nective tissue  separating  the  bundles  of  fibres,  there  are  numerous 
ish^ts  of  a  more  or  less  regularly  rounded  form,  and  of  the  diam- 
eter of  from  two  to  tliree  Inuuh'ed  micro-millimeters  (about  eiglit 
to  twelve  thousandths  of  an  incli).  These  bodies  are  constituted 
as  follow :  At  their  surface  is  a  sheath  of  connective  tissue,  which 
stains  deeply  red  with  picro-carmin(\  very  distinct  from  adjacent 
stru(;tures,  and  resc^mbling  tlie  lainc^llated  sheatlis  of  nerves.  In 
the  space  defined  by  this  sheatli  are  to  be  seen  a  group  of  from 
tliree  to  seven  striated  fibres,  inferior  in  size  to  the  fibres  of  other 
])arts  of  the  muscle,  but  exhibiting  a  large  number  of  nuclei.  In 
some  of  the  islets,  nerve  tubes  as  well  as  muscular  fibres  were 
found.  Tlie  structures  of  some  of  these  islets  are  moreover  some- 
what com])li('ated,  inasmuch  as  the  sheath  is  sometimes  divided 
hito  two  or  three  secondarv  C()m])artmcnts  bv  })rocesses  of  con- 
(392) 
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uective  tissue ;  in  one  of  these  compartments  small  muscular  fibres 
may  be  found  ;  in  a  second,  a  ner^  e  trunk ;  in  a  tliird,  vessels. 
The  small  groups  of  fibres  appear  to  be  secondar}  bundles  of 
nuiscle  in  course  of  degeneration,  a  (so  to  speak)  physiological 
atrophy. 

Nerves  hi  the  Liver. — Macallum's^  researches  in  regard  to  the 
nerve  terminations  in  the  \i\Qx  of  man  and  necturus  indicate  that 
an  intercellular  nervous  network  exists,  from  which  excessively 
fine  twigs  are  given  off,  each  terminating  in  a  delicate  bead,  in  the 
interior  of  the  hepatic  cells,  near  the  nucleus.  In  the  necturus  the 
nerves  also  break  up  into  very  fine  twigs,  which  enter  the  gland 
cells  and  branch,  and  terminate  in  beads  or  swellings  near  the 


1.  Transsectiov  of  Diaphysis  of  Femur  which  has  been  Digested  for  12 
Hours  in  Watf.r  in  a  Seai-ed  Glass  Tube  at  120°  Celsius.— a  a,  portion 
eoutaining  air.  B  B,  partly  cleared.  In  this  portion  dark  points  appearing  singly 
and  in  gronps  indicate  the  transversely  divided  tubules  which  contained  the  fibrils"; 
the  short,  dark  lines  are  these  tubules  obli(iuelv  divided,  c.  Lumen  of  the  Haversian 
Canal.— (.flcc/ur /.  Mikro.sk.  Anal.) 

nucleus,  wliicli  is  in  immediate  contact  with  the  protoplasmic 
reticulum  within  the  cell. 

Are  Bone  Fibres  Calcified  ? — Ebner*  reasserts  the  opinion 
already  advanced  by  liim  that  the  fibres  of  bone  tissue  are  not 
petrified,  but  that  the  lime  salts  are  d(^posited  in  the  cement 
between  the  fibrils.  In  a  careful  reply  to  Kolliker's  criticism,  a 
reconsideration  of  the  subj(Y-t  is  undertaken,  and  tlie  Mbo\(^  opinion 
substantiated.  Various  metliods  are  gi\('n,  but  in  a  scntion  of  bone 
which  has  undergone  a  prolonged  cooking  in  water,  or  has  been 
burned,  minute  tubes  which  liaAC  lield  the  fibrils  may  be  seen. 

DeveJopment  of  Elai^tir  Tissue. — Kuskow's*"'  investigations  to 
determine  the  development  of  elastic   tissue,  while  they  indicate 
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Striu'titrc  of  Fal- 
lu|nuii  Tube. 


2.    A  A    AND    B  B    AS    IN    FiG.    1.— THE    DARK    LINES 

ARE  THE  Fibril-containing  Tubules.— (^r- 

chiv  /.  Mikrosk.  Anat.) 


that  the  cell-nucleus  has  a  share  in  the  formation  of  this  tissue,  do 
not  prove  that  the  latter  arises  originally  in  the  nucleus,  or  is 
formed  solely  by  it,  since  it  is  possible  that  tlu^  protoplasm  par- 
ticipates in  this.  In  the  lig- 
amentum  nuchse  of  a  five 
months'  calf  embryo,  the 
elastic  fibres  passed  from 
the  ends  of  the  nucleus, 
arising-  in  some  instances  m 
the  interior  of  the  latter, 
whence  they  could  be  traced 
to  their  exit.  Aside  from 
these,  fibres  are  met  with 
which  go  from  the  end  of 
the  nucleus,  from  a  single 
portion  of  which  from  one 
to  five  fibres  may  be  given 
ofi".  In  the  ar}tenoid  carti- 
lage of  a  two  and  a  half  months'  calf,  the  existence  of  cells  which 
would  ]iroduce  new  elastic  tissue  could  not  be  determined,  but  the 
connection  between  well  developed  elastic  tissue  and  the  cell- 
nucleus  could  be  demonstrated. 

Structure  of  Fallopian  Tube. — Orthman'  has  studied  the 
normal  Fallopian  tube,  more  especially  with  reference  to  patho- 
logical changes.  The  Fallopian  tube-wall  consists  of  three  principal 
layers :  a  mucous,  a  muscular,  and  a  connective  tissue  layer.  The 
thickness  of  the  entire  wall  at  the  uterine  end  is  ().8-().4  cm.; 
at  the  abdominal  end  0.9-1.2  cm.  The  relation  of  the  three 
layers  is  quite  difi'erent  in  the  difterent  portions  of  the  tube :  thus, 
while  the  mucous  coat  is  thinnest  in  the  uterine  portion,  the  mus- 
(;ular  layer  forms  the  greater  portion  of  the  wall,  and  in  this  latter 
the  external  longitudinal  layer  is  about  twice  as  thick  as  the  inter- 
nal circular  kner  of  fibres.  This  relation  gradually  changes,  so 
that  at  the  abdominal  end  the  mucous  membrane  forms  the  bulk 
of  the  wall,  whil(>  the  muscle  layer  is  considerably  weaker.  The 
most  external  kiyer  of  connective  tissue  remahis  about  the  same, 
except  that  toward  the  abdominal  end  it  becomes  somewhat 
looser  and  more  vascular.  On  this  layer  is  situated  the  flat  layer- 
endothelium  of  tlie  peritoneum. 


Striioture  of         -i 
Keticular  Cartilage.  J 
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Structure  of  Reticular  Cartilage. — In  11.  Kolster's*  studies  on 
reticular  cartilage  he  finds  that  the  fibrillaj  rim  parallel  with  the 


1.    Section   from  Vicinity   of   Perichondritjm.— a,   cells  2.  Teased  Prepara- 
lylng  upon  the  perichondrium.    B,  perichondrium,     c,  blood-  tion. — (Ibid.) 

vessels,     d,    Broken-up  intercellular  substance. — {ArcMv  f. 
Mikrosk.  Anat.) 

perichondrium  lor  a  distance,  and  then  bending  toward  the  middle 
assume  a  more  vertical  direction.  If  individual  fibres  are  followed 
to  the  perichondrium,  it  will  be  seen  that  they  run  into  the  latter, 


3.  ("artilage  from  Uim  ok  Kak.     Letters  applv 
as  in  Kig.  l.—{IOi(l.) 


4.  Detached  Capsule.  —  a,  a 
shrivelled  cell,  b,  capsule  mem- 
brane, tihrillatod.— (/W<i.) 


where  they  may  be  traced   until    they  become  indistinguishable 
from  the  connective  tissue  fibres  of  that  membrane.     In  the  mid- 
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[Relation  of  Intestinal  Epi- 
theliuiu  to  J^yinplioid  TisMiie. 


5.  Intercellular  Substance  from  Ear 
Broken  up  into  FiH\uLH.—{Archiv  /. 
Mikrosk.  Anat.) 


die  of  the  cartilage,  the  fibres  run  perpendicular  to  the  perichon- 
drium and  arc  more  or  less  united  in  binidles.  This  is  best  seen 
in  sections  taken  from  tlie  lower  portions  of  tlu,'  ear  cartilage, 
where  the  intercellidar  substance 
appears  as  a  net  of  fibre  bundles, 
in  the  meshes  of  which  are  found 
the  cells.  Contrary  to  the  teach- 
ings of  modern  text-books,  Kol- 
ster  finds  that  it  is  impossible  to 
differentiate  the  delicate  "  mem- 
brane;" capsule  as  an  independent 
structure.  In  sections  in  which 
the  capsule  is  half  preserved  a 
ring  is  seen,  part  of  which  is 
raveled  out  as  fine  fibrils.  (P'ig.  4.) 
Neither  teased  preparations  nor 
portions  spread  as  a  film  between 
the  cover  and  glass  sHp  show  the  branching  fibrils,  as  foimd  by 
Tillman  in  the  knee-jomt  cartilage,  but  denied  by  Kassowitz,  nor 
are  there  plasmatic  channels,  as  ])ointed  out  by  Hertwig.** 

The  lielatloii  of  the  Iidestuud  EpWieJiam  to  Lijmplioid  Tissue. 
— The  studies  of  Uavidoff ''  on  the  relation  of  the  intestinal  epithe- 
lium to  the  lymphoid  tissue  present  the  subject  in  a  different 
aspect  than  that  of  other  authors,  and  opens  anew  the  discussion 
of  this  much  mooted  point.  In  the  epithelial  lining  the  cells  are 
broadened  to^^ard  llieir  free  ends,  but  become  contracted  and  even 
])ointed  at  the  so-called  basement  membrane.  In  plac-es  they 
(h\ide,  leaving  more  or  less  s})ace  between  the  two  processes. 
From  these  basal  extremities  of  the  cells  fine  processes  go  off 
into  the  basement  membrane  (fig.  3  and  figs.  4-10).  and  from 
this  latter  other  fine  threadlike  processes  go  to  the  connective 
tissue  below,  so  that  no  division  line  is  to  be  found.  Tliis  leads  to 
the  conclusion  that  the  basement  membrane  is  a  middle  zone 
belonging  to,  and  made  uj)  of  processes  from  both  the  epithelial 
and  adenoid  substance.  This  theory  is  0])])()s(xl  to  the  writings  of 
Donitz,  Kberth,  IvoUiker  and  others,  who  hold  that  the  basal  mem- 
briuie  is  made  up  of  closely  approximated,  fine  connective  tissue 
fibres ;  to  those  of  Quain,  Watney,  Drasch  and  Ranvier,  who  think 
tlie  basal  mcmbraiK'  is  an  endotlielial  tunic  liaving  lacunar,  etc. 
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The  fact  that  nuclei  arc  met  with  in  this  middle  zone  disproves 
its  endothelial  nature.  These  nuclei  are  not  regular  in  their 
arrano^ement  and  are  ibund  in  the  thickest  portions  of  the  hasal 
membrane,  and  probably  belong  to  the  epithelial  (hg.  1)  processes. 
The  lining  epithelium  has  two  nuclei,  a  primary  and  a 
secondary.  The  latter  may  not  be  constant,  being  connected  witli 
the  digestive  process.  The  primary  nucleus  is  generally  situated 
in  the  middle  of  the  cell,  frequently  in  its  basal  third,  and  rarely 
near  its  border.  It  has  a  cell  membrane  and  a  varying  number  of 
nucleoli.  (See  colored  plate,  Figs.  1-11  Pk.)  The  form  of  the 
primary  nucleus  is  elliptical ;  it  is  usually  twice  as  large  as  the 
secondary  nucleus,  and  as  a  result  of  a  lesser  condensation  of  the 
chromatin,  tlu^  entire  nucleus  appears  more  transparent.  The  chro- 
matin of  the  secondary  nucleus  is  condensed,  and  the  nucleus 
membrane  is  quite  firm.  It  is  generally  round  and  varies  in 
number,  there  seldom  being  two  in  one  cell.  (See  colored  plate. 
Figs.  1-6  Sk.)  This  secondary  nucleus  is  rarely  seen  between 
the  free-border  of  the  cell  and  the  primary  nucleus,  and  is 
never  found  in  the  border  itself,  or  in  the  flask-shaped  cr^^ts  or 
lymph-ganglions.  The  origin  of  these  nuclei  is  uncertain.  It  is 
disputable  whether  they  are  wandering  leucocytes,  and  it  is  not 
positively  settled  that  they  are  the  result  of  nucleus  division  or 
budding.  The  future  oi'  these  cells  is  also  problematic.  They  are 
not  constant  in  the  epithelium,  disappearing  entir(>ly.  It  is  hardly 
likely  that  they  break  up  in  the  cell,  but  are  probably  eliminated. 
This  may  be  accomplished  in  two  ways ;  either  they  are  cast  off 
into  the  intestinal  lumen,  or  they  are  passed  into  the  stratum  pro- 
prium  ;  the  latter  is  altogetlier  probable.  As  the  layer  of  leuco- 
cytes below  the  middle  zone  have  nuclei,  wbicli  in  size  and  shape 
cannot  be  distinguished  from  the  secondary  nuclei  of  the  epithelium 
or  from  the  nuclei  of  tlie  threadlike  ])rocesses  of  these  cells,  there 
seems  to  be  a  direct  connection  between  these  leucocytes  and  the 
epithelium.  The  formation  of'tlicse  leucocytes  from  the  intestinal 
epithelium  has  no  unimportant  meaning  in  the  process  of  nutritiAe 
absorption,  especially  oi'  liits.  Tlic  epithelial  cells  can  in  this  way 
easi(^st  turn  tlie  absorlxnl  material  into  the  blood  circidation.  In 
the  ciypts  of  the  \(>nniform  appendix  of  the  guinea  pig  a  basement 
membrane  is  seen  running  down  toward  the  bottom  of  the  crypt, 
where  it  stops,  and  tlie  intestinal  epithelium  comes  in  direct  con- 
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tact  with  the  lymphoid  tissue.  (Fig.  14.)  Here  the  epithehum  is 
irregular  in  size  and  arrangement,  and  the  difference  between 
primary  and  secondary  nuclei  is  inchstinguishable.  The  interme- 
diate zone  appears  as  a  wide-meshed  net  work  of  protoplasmic 
threads  formed  by  the  processes  from  the  epithelial  cells.  In  this 
are  seen  a  variety  of  nuclei,  the  large  primary,  small  nuclei  lia\ing 
the  same  appearance,  elongated  nuclei  like  those  in  the  basement 
membrane,  and  finally  small  secondary  nuclei  rich  in  chromatin, 
and  so  down  to  a  point  where  smaller  cells  preponderate  in  the 
lymph  glands  themselves. 

Anatomy  of  the  Epidermis. — A.  Blaschko's^"  investigations 
of  the  epidermis,  have  thrown  new  light  on  the  structure  of  this 
layer,  and  are  interesting  as  differing  in  many  respects  from  the 
hitherto  accepted  descriptions. 

The  skin  may  be  divided  s       f 

into  smootli  and  hairy,  the 
former  including  such  por- 
tions as  the  volar  surface 
of  hands  and  feet,  the 
nails,    lips,    nipples,    parts 


Mxk^^^i''^'' 


8.  Surface  Vikw  of  the  Rete 
Mali'Ighi  of  Sot-e  of  Foot  of 
Newborn  Child.— (^reftjw  /. 
Mikrosk.  Anal.) 


9.  Surface  View  of  the  Rete  Mai-piohi  of 
Foot  of  another  Child:  Border  be- 
tween Sole  and  Yi\VK.—(Ibhl.) 


of  external  genitals,  and  the  portion  of  tlie  external  auditory 
canal  lying  nearest  the  tympanum.  In  fig.  1  of  tlie  colored  plate 
a  transverse  section   througli    the    sole    of  the    foot  of  a  young 
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monkey,  is  seen.     Here  the  under  epidermal  surface  shows  twice 
as  many  prominences  as  are  above ;  these  conc-Hke  bodies  are,  in 


10.  Surface  View  of 
Lower  Side  of  Epi- 
dermis FROM  End 
OF  Finger  of  Four 
Months'  Embryo.— 
(Archiv  f.  Mikrosk. 
Anal.) 


11.   TRANSSECTION      THROrGH 

Ribs  and  Furrows  in 
THE  Hand  of  a  Five 
Months'  Embryo;  Begin- 
ning OF  the  Fold.— 
(Ibid.-) 


12.  Section  in  Direction 
OF  Ribs.  The  Ridges 
have  an  Even  Con 
tour.— (J6id.) 


reahty,  transsections  of  longitudinally  running  ridges  (leisten). 
The  latter  ridges  are  of  two  kinds,  those  which  correspond  to 
the    ridges    in   which    the    sweat-glands    open,   the   gland-ridges 

(d),  and  those  found 
between  every  two  gland- 
ridges  dipping  down  under 
the  furrows — the  fold.  Be- 
tween the  gland-ridges,  the 
corium  usually  sends  up  a 
prolongation,  but  at  times 
this  is  absent,  and  the  folds 
are  connected  by  a  wall  of 
epithelium  (q).  The  mean- 
hig  of  this  wall  becomes 
evident  in  a  section  parallel 
with  the  epidermis  (fig.  2). 
Here  are  seen  the  gland- 
ridges  (d),  with  the  open- 
ings of  the  glands  (s),  the 
fold  (f ),  and  between  these 
the  transverse  ridges  (q), 
these  latter  sometimes  con- 
nected witli  each  other  by 
secondary  ridges,  which  do  not  appear  in  tlic  illustration.  In 
the  lower  portion  of  this  section,  whicli  is  somtnvhat  oblicpie  to 
the  epidermis,  is  seen  the  arrangement   of  the  connective  tissue 


13.  Left  Nail-bed,  Right  Xail  Inner  Sur- 
face (Half  Schematic).— r,  free  edjie  of 
nail ;  f,  eiiidcimis  of  finger  end  ;  w,  line  of  nail 
wall:  l,  lunula.— (i^(c/.) 
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fibres,  which  run  parallel  to  the  folds,  and  in  the  vicinity  of  the 
gland  ridges,  parallel,  transverse  or  circidar  about  the  sweat 
canals.  Below  and  above,  the  divided  cutis-papillae  are  seen  as 
quadrangular  spaces,  between  the  longitudinal  and  transverse 
ridges. 

In  fig.  3,  which  is  made  up  of  several  preparations,  the  three 
varieties  of  ridges  are  also  seen.  Here  the  lower  contour  of  the 
gland-ridges  and  the  fold  appears  even,  except  in  those  places 
where  the  trans-ridges  give  rise  to  a  jagged  or  dentated  look. 
The  hand  (fig.  4)  and  finger  (fig.  5)  skin  show  but  a  slight  devia- 
tion in  structure  from  that  of  the 
foot,  the  gland-ridges  only  appearing 
larger.  The  arrangement  in  the 
human  subject  before  and  at  birth 


14.  Inner  Surface  of  Naii,  ;  Laterai,, 
Proximal,  Zone.— l,  longi;  Q,  trans- 
lidgcs.— (^rc/i«'/.  Mikrosk.  Anat.) 

is  essentially  the  same  (fig.  6)  as  in 
the  case  of  the  monkey.    Subsequent 

^  .  15.  Cms    sruKACK   (Lkit)  and  Inner 

mechanical     and     other    influences,        surface  of  ki-idermis  (Kigut) 

OF    THE    Lirs   OF   A    1  WO-YEARS-OI.n 

hnwpvpv    iirnrliipo  M    flpfidod    fhnnop-  diii.D.— a,  nntorior,  n,  posterior  zone; 

aOWCVCl,   piOUUCC  a    UCtUUei    llldll^L,  na,  i);ii)ill;t' or  the  corimu, situated  on 

.1  ^L         o     A.^  J  ('oniblikc  ridurcs. — (/hid.) 

as    the    result    ol    these,    secondary 

(fig.  7  s  q)  and  tertiary  ridges  form,  whicli  do  not  run  at  riglit 
angles  to  the  longitudinal  ridges.  In  the  human  hand  the  fold  is 
ratlier  ])0()rly  dev(4()])ed,  and  tlu^  gland-ridges  liave  an  unsym- 
metri(;al  M])])earaiice,  being  thin  in  one  place  and  thickened  in  an- 
other, especially  at  the  openings  of  the  sweat-glands.  This  gives 
rise  to  wavy  appearance  of  the  contour. 

Figures  (S  and  9  in  tlie  text  show  a  surf;ic(>  view  of  thc^  rete 
Malpighi  Irom  tlie  sole  of  the  foot  of  a  ncnvborn  child,  Tlie 
reason  that  the  primary  trans-ridges  are  not  so  prominent  as  the 
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longitudinal  ridges  is  explained  by  tlie  fact  that  the  papillae  rest 
upon  cutis  ridges,  -vvhich  run  between  and  parallel  longi-ridges. 
The  secondary  and  tertiary  trans-ridges  correspond  to  the  com- 
pound ])apilUe  of  the  cutis.  Figs.  10,  11  and  12,  are  from  the 
finger  and  hand  respectively. 

Passing  on  to  the  nail,  Blaschko  differentiates  two  regions, 
which  are  plainly  seen  during  the  early  years  of  life.  In  the  an- 
terior (distal)  region,  the  rete  shows  a  row  of  parallel  longitudinal 
ridges,  of  whicli  from  two  to  five  united  at  an  acute 
'  anoh^  at  tlie  anterior  nail  border  to  form  a  lar":e 
ridge.  In  the  posterior  region  the  longitudinal 
ridires  otow  j'-radualh'  smaller,  divide  now  and 
then,  terminate,  and  are  replaced  by  spmdle-shaped 
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Ifi.  Epidermis  from 

DORST'M  OF   PEXI.S 

OF  Newboi'.n.  — 
S,  sweat  -  jrlands. — 
( Archiv  /.  Mikvo.tk. 
Anat.) 


17.  Epidermis  from  Corona  Glandis.— (i^/J.) 

bodies,  which  also  run  longitudinally,  and  are  rarely 
connected  by  trans-ridges.  The  finger  nail  of  the 
adult  presents  a  cliaracteristic  appearance  Ilen^ 
three  zones  can  Ix'  made  out.  a  distal  zone  with 
slightly  developed  ridges  which  divide  posteriorly, 
thus  increasing  in  number,  but  at  the  same  time  losing  in  size, 
until  they  reach  the  semi-huial  line  where  they  br(>ak  up  into 
numerous  finer  ridges,  forming  a  hniticular  space.  Beyond,  the 
finer  ridges  reunite  to  form  thicker  bodies,  and  from  these  are 
given  off  trans-ridges.     (Fig.  1-4.) 

The    (Htference  in  nails  at  various   ages  dcpcMids  upon    the 
greater  development  of  the  epithelial  elements. 

Luschka  was  the  first  to  di-^ide  the  lip  into  a  pars  ghihra  and 
a  p.  rl//os(i.  and  Blaschko  finds  this  arrangement  quite  satisfactory. 
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lu  fig.  15  a  surface  \iew  of  the  lower  lip  is  shown.     In  the  an- 
terior portion  of  this  is  an  extensive  net-work  of  connective  tissue 
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18.  Inner  Epidermal  Surface  of  the  Mamma  of  a  Kkwborn  fTiii.p.— m, 
opening  of  milk-glands ;  H,  hair  roots ;  v,  network  of  prominent  ridges ;  k,  fine 
net- work  between  the  hair  roots. — (Archiv  /.  Mikrosk.  Anat.) 

and  epithelial  ridges,  which  is  sharply  defined  from  the  eminences 
of  the  posterior  (lower)  part.     These  thickenings  sink  down  into 


19.  El'IDKRMI.S  FROM  INNER  END  OF  EXTERNAL  AUDI- 
TORY Passage  (('hilu).— o,  epidermis  of  upper  and 
lower  walls  of  passes;  T,  tymi)anum  ;  at,  annul  us  tym- 
panicus ;  H,  hair  root ;  w,  ridge  whorl.— (/6«/  ) 


l!>a.  Point  of  Passage  from 
Upper  to  Lower  Wall 
OF  THE  Canal.— (//)(£/.) 


the   rhomboidal  meshes  of  the  coniuHtivc   tissue  layer.     On   tlie 
prominent  margins  of  these  meshes,  nunKuous  thread-like  papillae 
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are  seen ;  these  increase  in  numl)er  and  height  toward  the  posterior 
portion.     Occasionally  such  papilhc  will  be  found  anteriorly. 


^  v;,:  4 


1*0.  Skin  kkom  Foukhkad  <>v  Ni;\vi;oi;n  Ciiir.i).— 11,  stiiinps  of  liair  roots. —  (Archiv  /. 

Mikrosk.  A  mil.) 


•21.  skln  of  P\\(k,  sami:.— s,  sweat  ylands.  22.  Skin  ovek  Sterno-cleido  Mastoid 

—ilbid.)  Muscle.— (J6id.) 


23.  Skin  ok  Mons  Vknekis.— (/6('c<.) 

On  the  under  surface  of  the  epidermis  of  the  nipple,  Blaschko 
finds  that  the  hair  roots  (fig.  IK  h)  stop  short  of  the  openings  of 
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the  milk  (hifts,  while  larf^^e  and  small  epithelial  ridges  from  this 
point  run  down  to  and  around  the  openings.  By  crossing  each 
other  at  right  angles,  meshes  to  receive  the  cutis  papillae  are  formed. 
(Fig.  IS.)  On  the  penis  the  epithelial  ridges  form  a  net-work  of 
elongated  meshes,  into  which  the  corresponding  cutis  ridges  are 
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24.  Skin  of  Abdojien.— (^Iz-c/i/r /.  Mikrosk.  Anat.) 

inserted.  (Fig.  16.)  In  fig.  17  (corona  glandis)  the  ridges  are 
closely  crowded  together  until  they  reach  tlie  corona,  where  they 
s})read  out  into  a  hroad  net-work  of  circular  and  rachating  iibres. 
About  the  meatus,  the  ridges  become  more  circular  in  direction. 


25.  Hkin  fkom  Buttocks. — h,  raphe  iicrinoi.    an.  anal  oi>ei\in{;;- — (J hid.) 

and  tlie  connecting  ridges  are  shorten'.  Apparently  all  of  the 
radiating  ridges  do  not  converge  toward  tlie  urctliral  ()ritic(\  but 
run  somewhat  spirally  around  it. 

In  the  folds  between  the  labia,  and  on  the  external  surfaces 
of  the   labia   minena.  there   are   no   regularly   arranged  epithelial 
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ridges.  In  the  inner  surfaces  of  the  small  labia,  however,  there 
are  large  ridges,  which  spread  out  fan-like  toward  the  introitus. 
These  are  connc'cted  by  short  trans-ridges. 

^-^     fi  -^  -^  -     .     .  . 
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26.  Skin  of  Tnuiii  in  VinxiTY  of  Knee-Joint.— (,-1;-c?ui'/.  Mikrosk.  Anat.) 

KaufFman  has  described  the  existence  of  cutis  ridges  in  the 
skin  of  the  external  auditory  canal  near  the  tympanum.  In  this 
Blascldio  agrees,  but  differs  with  Kauffman  as  to  the  direction 

taken  by  these  ridges.  Fig.  19  represents  the 
actual  arrangement  of  these.  A  few  mm.  in 
front  of  the  drum  the  hairs  stop,  and  ridges 
ibrmed  of  rete  Malpiglii  extend  somewhat 
spirally  to  the  lower  border  of  the  tympanum, 
here  they  end  in  a  whorl.  The  arrangement 
of  the  lidges  and  the  fact  that  tliey  begin 
where  the  hair  leaves  off,  leads  to  the  con- 
clusion that  they  are  the  anatomical  equiva- 
lent of  the  hairs.  Fig.  19a  shows  the  point 
of  crossing  between  tlie  u})per  and  lower 
auditory  walls.  Of  the  hairy  epidermis  there 
are  four  varieties:  where  there  are  no  ridges 
and  no  cutis  ])apilla'.  only  regularly  arranged 
hairs, — this  is  found  cliiefly  in  the  skin  of 
the  forelK^ad  (fig.  20)  and  the  i)erineal  raphe 
(fig.  25);  wlun-e  there  are  fiattisli  ridges 
wliicli  occasionalh-  fork,  both  arms  runnins: 
parallel,  on  the  lower  surface  of  the  epi- 
dermis, best  seen  in  skin  of  neck  (fig.  22) 
or  mons  veneris  (fig.  23);  wliere  the  ridges  form  a  half  closed  net- 
work, tlie  trans-ridges  often  failing  to  n^ach  thes(^  running  longi- 
tudinally (fig.  24),  seen  to  good  advantage  in  the  skin  of  the  back 


27.  Epidermis  of  8kin  fhom 
Hack.— (/ftj'rf.) 
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(fig.  27);  where  the  epithelial  ridges  form  a  completely  closed  net- 
work, seen  in  skin  of  the  head  (figs.  30,  31),  of  the  back  (fig.  27), 
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28.  Epidermis  of  Skin  from  Hand.         2il.  Epidermis  from  External  Border  of 


-{Archivf.  Mikrosk.  Anat.) 


Foot  over  Calcaneus.— (/b<c/.) 


30.  Section  through  Scalp  of  a  Two-year-old  Child,  perpp:ndicular  to 
THE  Hair.— H,  Hair  follicles;  l,  I.ongi-ri(l{!;e  out  throtigh  ;  b,  long  section  through 
connective-tissue  fibres.— ( /6(rf.) 


31.  Section  in  Dirf.<'tio.\  ok  II.mu.— u.  transscction  ()f  conneclive-tissue  fibres.— (i6id.) 

of  the  buttocks.  (Fig.  25.)  Tlic  various  anaiigements  maybe  seen 
in  figures  26,  skin  from  tliigli  near  knee-jouit,  28,  epidermis  from 
back  of  liaiid.  29,  epidermis  iVom  ext(n-ii;il  ])()rd(M-  of  foot. 
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EMBRYOLOGY. 

The  past  year  has  been  one  in  wliich  no  inconsiderable 
advance  has  been  made  in  tlie  study  of  embryology.  The  work 
recorded  has  been  done  largely  upon  the  lower  animals,  in  whose 
analogous  genesis  may  be  reflected  the  problem  of  the  beginning 
of  life  in  man.  The  rapid  strides  made  in  our  comprehension  of 
the  subjects  of  heredity  give  promise  of  great  good  to  mankind  at 
large,  as  well  as  of  answering  some  of  the  deeper  problems  of 
etiology.  Several  valuable  papers  have  been  presented  during  the 
year  on  the  conditions  influencing  the  production  of  sex.  The 
search  for  polar  globules  in  the  mammalian  ova  has  been  renewed 
with  fruitful  results.  The  subject  of  spermatogenesis  has  received 
full  and  intelhgent  consideration  at  the  hands  of  Benda.^  who 
bases  his  conclusions  u})on  a  long  line  of  researches  made  upon 
the  ox,  rabbit,  guinea-pig,  boar,  rat,  mouse,  dog,  and  cat.  He 
finds  that, — '•(!)  the  seminal  canals  of  tlie  mammalia  include 
two  functionally  diflerent  (elements:  the  mother-cells,  witli  their 
derivati\  es,  and  tlie  basal-cells.  (2)  Tlie  ])rocess  of  spermatogenesis 
is  accomplished  in  four  stages:  (a)  multi])lication  of  mother- 
cells;  (A)  formation  of  sperm-cells  from  some  of  tli(>  mother-cells; 
(c)  copulation  between  the  basal-cells  and  th(^  former;  {<!)  modifica- 
tion oi'  the  thus  united  sperm-cells  into  spermatozoa.  (3)  All  the 
four  acts  occur  by  successive  displacement.  (4)  The  multiplication 
of  mother-cells  occurs  by  indirect  cell-divisions  in  the  most  external 
cellular  layer  of  the  sfMuinal  canal.  (5)  The  formation  of  a  row  of 
sperm-cells  is  eftected  by  a  preparative  alteration  in  tlu^  position  of 
the  mother-cells.  The  latter  multiply  by  indirect  division  in  the  inner 
layers  of  the  canal,  and  some  of  the  results  form  reserve  mother- 
cells.  (6)  After  the  ])(>rf(H'tiiig  of  a  geiun-ation  of  sperm-cells,  the 
basal-ceUs  in  the  outermost  zone  conjugate  with  them,  each  basal- 
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cell  uniting-  with  a  number  of  sperm-cells.  (7)  Contemporaneously 
with  or  immediately  after  the  occurrence  of  this  conjugation  the 
sperm-cells  begin  to  be  modifiecl  into  spermatozoa.  (8)  The 
nucleus  forms  the  various  parts ;  the  cellular  body  is  dissolved. 
(9)  The  portion  of  the  nucleus  nearer  the  point  of  copidation 
forms  the  head,  the  reverse  the  tail.  (10)  During  their  entire 
modification,  the  sjjerm-cells  reinain  in  organic,  connection  with  the 
basal-cell,  and  form  by  active  and  passive  modifications  of  the 
latter  a  bundle  of  spermatozoa.  (11)  They  are  expelled  as  they 
actively  or  passively  lose  their  connection  with  the  basal-cell,  and 
are  pressed  out  laterally  by  the  proliferation  of  adjacent  elements. 

(12)  The  \'arious  steps  occur  regularly  in  each  part  of  the 
tubule,  so  that  certain  events  in  successi^•e  rows  of  seminiferous 
cells  always  coincide.  Thus  the  close  of  a  period  of  modification 
coincides  with  that  of  the  multiplication  of  sperm-cells.  The 
beginning  of  the  former  occurs  at  the  same  time  as  tlie  preparative 
alterations  of  the  motlier-cells  ;  these  preparative  changes  always 
occupy  the  same  time  as  two  periods  of  modification  ;  two  rows  of 
sperm-cells  are  always  in  process  at  the  same  time ;  the  close  of 
each  pro(;ess  of  modification  is  contemporaneous  with  the  per- 
fecting of  a  generation  of  sperm-cells,  so  tliat  at  tlie  end  of  modi- 
fication the  material  for  tlie  next  ])eriod  is  already  in   progress. 

(13)  In  each  portion  of  a  seminal  tiibide  it  is  therefore  possible 
to  have  a  periodic  s(H^retion  of  spermatozoa,  and  an  unbroken 
succession.  (14)  The  secretory  periods  in  the  different  portions 
of  the  tubule  do  not  coincide.  (15)  By  a  regular  alteration  of  the 
secretory  periods  in  the  different  parts  of  the  tul)ules  there  is  a 
possibility  for  continuous  secretion  throughout  the  mammalian 
testis." 

These  investigations,  following  those  of  ( ieddes  and  Thomson, - 
give  as  complete  a  review  of  the  subject  as  has  been  present(Hl. 
The  idea  has  been  advanced  that  the  ovum  serves  as  the  mechum 
for  the  development  of  the  male  product,  and  as  such  plays  a 
passive  part.  The  law  of  lieredity,  howcncr,  seems  to  confront 
this  theory  at  the  outs(>t,  tlie  mother,  in  most  instances,  stam])iiig 
her  individuality  on  the  offspring  more  fr(^(|uently  than  does  the 
lather,  (ieddes,''  in  an  abl(>  pa])er,  holds  tliat  tb(^  production  of  sex 
depends  more  upon  tlic  c()m])arati\('  ])liysi(al  coiulitioii  of  the  ova 
and  spermatozoa  than  upon  any  sjx'cial   sexual   difference  in   the 
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tissues  themselves,  common  characteristics  being  due  to  protoplasmic 
continuity  in  both  tlie  mother  ova  and  the  fertilizing  spermatozoa 
after  contact. 

/acharias,'  in  a  series  of  studies  on  ascaris  megalocephala,  pre- 
sents the  physiology  of  the  maturation  and  fertilization  of  the  ovum, 
and  holds  that  not  only  the  nucleolus,  but  also  tlie  other  parts 
of  the  blastodermic  vesicle  are  stainable.  The  nucleolus  hes  upon 
the  peripher}-  of  the  nucleus  membrane.  In  the  lower  portion  of  the 
Fallopian  tubes  it  di\ides  into  two  halves,  which  again  subdivide 
and  form  two  equally  proportionate,  rounded  parts.  The  blasto- 
dermic vesicle  shrinks  and  breaks  up  into  filaments,  which  go  to 
form  the  first  and  second  acromatic  polar  globules.  In  this 
manner  are  formed  two  distinct  spindle-shaped  points,  which  follow 
the  eUmination  of  the  first  and  second  polar  globules.  A  double 
fertihzation  also  follows  the  de\elopment  of  the  second  polar 
globule,  in  which  the  chromatin  of  the  sperm  combines  with  the 
remaining  chromatic  portion  of  the  ovum,  and  which  is  divided 
into  two  symmetrical  halves.  The  coalesence  of  these  elements 
occurs  in  the  vicinity  of  the  polar  globides,  and  thus  two  segmented 
nuclei  are  formed,  having,  however,  only  a  single  function,  namely, 
the  formation  of  the  filaments  of  the  initial  point  (mutter  stem)  for 
the  segmentation  of  the  first  globule.  Both  these  points  have  been 
heretofore  known  as  pronuclei,  and  entirely  erroneous  conclusions 
have  resulted  in  consequence.  The  nucleolus  now  contains  all  the 
chromatic  substance  of  the  OAum  and  represents  all  the  filamentous 
net-work  of  an  ordinary  non-functional  nucleus  with  its  nucleoli. 
This  the  writer  calls  the  mitoblast,  and  difierentiates  a  feminine 
mitoblast  and  a  masculine  mitoblast.  The  latter  he  luiderstands  to 
represent  the  imstainable  portion  of  the  spermatozoa.  Fertilization 
of  the  ovum,  according  to  this  author,  takes  plac(»  as  follows:  The 
two  classes  of  mitoblasts,  male  and  female,  form  a  cavity  in  the 
yelk,  being  separated  from  it  by  a  distinct  membrane;  as  a  result, 
two  chromatic  points  are  formed,  consisting  of  etpial  proportions  of 
male  and  female  elements.  The  mitoblastic  portions  disintegrat(^  and 
form  minute  granules,  which  generate  in  time  into  the  filamentous 
chromatic  substance.  The  two  stars  take  a  position  mor(>  longi- 
tudinal to  each  other.  Instead  of  a  single  polar  globule,  two  are 
remarked,  occiipving.  however,  the  same  position  as  tlie  single 
globule,  in  consequence  of  which   they  generall)  form  the  initial 
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point  oi'  the  lilamontous  star  ol*  the  first  polar  globule,  when  each 
develops  for  itself  two  chromatic  loops  which  assume  a  V  form. 
When,  therefore,  each  mitoblast  assumes  a  separate  nuclear  form 
and  the  coalescence  of  the  male  and  female  chromatic  element 
ceases,  eithc^r  tlie  process  will  be  recommenced,  or  else  each  will 
form  for  itself  a  filamentous  structure ;  in  which  case  we  have  a 
true  male  and  female  pronucleus  formed  as  a  result  of  the  further 
development. 

O.  Scludtze'  has  been  led  by  his  studies  on  amphibian  ova  to 
the  general  conclusion  that  there  is  a  complete  admixture  of  the 
female  nuclear  substance  \vith  that  of  the  cell  before  fertilization 
takes  place,  after  which  a  portion  of  the  chromatic  material  passes 
to  tlie  surface  of  the  eg^  and,  passing  through  a  double  miotic 
division,  gives  origin  to  the  polar  globules. 

Minot''  lays  great  stress  upon  the  significance,  as  regards  the 
])roduction  of  sex,  of  the  discover}'  of  polar  globules  in  the 
amphibian  ova,  by  Schultze,  and  tliinks  that  they  will  be  discov- 
ered in  birds  and  reptiles  when  can^ful  search  is  made  for  tliem. 
His  views  are  to  a  degree  substantiated  by  Blockmann,"  in  liis 
studies  on  the  ova  of  the  maple  louse,  and  by  Weismann,  wlio 
observed  the  same  peculiarity  in  the  ova  of  the  daphnidse. 
Haddon,^  however,  considers  them  as  superfluous  bodies. 

The  influence  of  gravity  and  position  upon  the  segmentation  of 
the  oviun  has  received  considerable  notice  diu-ing  the  past  year. 
Roux,"  hi  concluding  the  fourth  of  a  series  of  articles  on  the 
mechanics  of  development,  devotes  his  attention  to  the  disposition 
of  the  direction  of  the  median  plane  of  the  frog  embryo,  as  deter- 
mined by  the  direction  of  conjugation  of  male  and  female  nucleus. 
He  holds  that  in  normal  ova  the  axis  occupies  only  one  main 
direction.  Th(^  fertilized  side  of  the  ovum  becomes  the  ventro- 
caudal  side  of  the  embryo,  the  other  the  dorso-c(>phalic.  The 
direction  of  the  conjugation  determines  the  direction  of  the  first 
segmentation.  When,  however,  tlie  egg  is  fixed  wdth  the  axis  in 
a  more  or  less  oblique  direction,  an  approximately  transverse 
segmentation  occurs,  by  reason  of  the  obliquity  of  the  axis, — 
segmentation  in  the  normally  situated  ovum  being  either  longi- 
tudinal or  squarely  transverse.  'I'he  ])()sition  of  the  germinal 
vesicle  is  also  afl'ected  by  tlie  direction  of  tlie  axis. 

Fleischmann's^"  investigations  upon  the  development  of  the 
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carnivora  have  been  performed  witli  i^^reat  care,  lie  has  not  been 
able  to  obtam  the  ova  of  tlie  cat  or  (lo<>-  in  process  of  segmentation 
in  the  oviducts,  but  has  made  some  observations  regarding  the 
attachment  of  the  ovum  of  the  dog,  in  which,  as  early  as  the 
twelfth  day,  small  projections  formed  by  an  elevation  of  the  ecto- 
derm are  to  be  observed  on  tlie  side  of  the  ovum,  opposite  to  the 
blastosphere,  which  serve  to  attach  the  ovum  to  its  nidus.  Into 
these  grows  the  outer  "\ascular  layer  of  the  allantoic  sac.  The 
anterior  portion  of  the  amniotic  fold  in  the  cat,  dog,  fox,  and  mole 
consists  of  the  epi-  and  hypoblastic  layers  only.  Regarding  the 
formation  of  the  placenta,  he  confirms  the  statements  of  Bischoff, 
that  the  xilli  of  the  chorion  grow  into  and  destroy  the  uterine 
glands. 

B.  S.  Schidtze"  presents  an  interesting  article  on  the  anomalous 
villous  insertion  of  the  umbilical  cord,  renewing  the  discussion 
begun  some  twenty  years  since,  as  to  whether  the  fcrtus  atrophied 
or  not  when  the  allantoic  vessels  failed,  primarily,  to  reach  a  par- 
ticular point  upon  tlie  membrana  seratina.  The  question  is  of 
considerable  interest,  and  Schultze's  views  particularly  so.  He 
held,  at  that  time,  from  post-partum  appearances  of  mature  foetuses, 
that  such  was  not  the  case;  that  by  far  the  greater  majority  of 
embryos  would  be  well  nourished  and  mature,  in  cases  in  which 
the  allantois  did  not  reach  the  chorion  in  the  vicinity  of  the  mem- 
brana seratina ;  that  a  perfectly  normal  placental  insertion  of  the 
umbilical  cord  might  take  place,  even  when  the  vessels  of  the 
allantois  attached  themselves  to  the  chorion  a  considerable  distance 
from  its  attachment  to  the  membrana  seratina. 

Schatz'-  also  devotes  a  sliort  article  to  the  consideration  of  this 
subject,  in  which  he  takes  exception  to  Schultze's  ^dews  regarding 
the  importance  of  post-partum  appearances,  and  sets  forth  the  idea 
that  it  is  necessary  that  the  allantoic  vessels  insert  themselves  in 
the  chorion  at  a  definite  point  in  tlie  first  instance,  lie  depends 
ui)on  Pfliiger's  examinations  and  experimentations  regarding  the 
influence  of  gravitation  upon  the  division  of  cells  and  the  develop- 
ment of  the  (Mubryo,  and  mentions  the  w(>ll-known  effect  ol' 
polarization  upon  the  ova  of  lower  animals  in  relation  to  warmth, 
light  and  oxygen  supply,  regarding  the  attachment  of  the  allantois 
to  the  chorion  in  the  same  manner. 

Schultze  replies  that  in  cases  of  twins,  this  rule  is  broken,  and 
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that  up  to  the  cud  of  the  fourth  week  the  embryo  takes  so  httle 
of  the  space  of  the  chorion  that  both  have  plenty  of  space.  The 
allantoic  vessels  of  both  embryos  develop  m  this  space  toward  the 
point  where  the  chorion  has  attaclied  itself  to  the  wall  of  the 
uterus;  the  umbilical  cord,  if  not  hhidercd  by  adhesions,  attaches 
itself  to  the  chorion.  When,  however,  the  amnion  of  a  twin  can 
not  locate  itself  upon  the  cliorionic  villi,  because  of  the  previous 
occupancy  by  the  more  distended  amnion  of  the  other  embryo,  the 
allantoic  vessels  of  the  first-mentioned  embryo  will  attach  them- 
selves to  the  amnion  of  the  more  fortunate  embryo.  Such  an 
insertion  of  the  imibilical  cord  Avill  necessarily  be  villous  in  char- 
acter. The  abo^■e  explanation  accounts  lor  the  more  frequent 
occurrence  of  a  villous  insertion  of  the  umbilical  cord  in  embryos 
developed  from  twin  ova  o^er  those  from  a  single  ovum.  Placenta 
succenturiata  represent  a  second  form  of  anomalous  attachment  of 
the  villi,  where  some  few  of  the  ramifications  of  the  allantoic 
vessels,  that  should  normally  atrophy,  persist  and,  growing  through 
the  tunica  reflexa,  attach  themselves  to  the  wall  of  the  uterus. 
A  third  form  of  villous  insertion  is  found  in  the  above  referred 
to  twin  ova  when  the  allantoic  vessels  of  either  of  the  twins  have 
reached  the  membrana  seratina  and  attached  themselves.  The 
amnion  of  the  other  cannot  reach  the  seratina  because  the  amnion 
of  the  first  occupies  the  space.  The  formation  of  the  amniotic 
sheath  of  the  umbilical  cord  of  the  first-mentioned  embryo  cannot, 
therefore,  occur,  and  its  umbilical  cord  must  of  necessity  attach 
itself  to  the  chorion  at  a  point  between  the  nuitual  cliorion  and  the 
amnion  of  the  other  twin. 

The  most  important  paper  on  the  human  placenta  that  has 
appeared  since  Langhaus'  memoir  in  1877,  is,  in  tlie  estimation  of 
Minot,  the  very  brief  article  of  Waldeyer,'''  whicli  is  replete  with 
valuable  information.  By  most  scrupulously  careful  injections,  he 
ascertained  that  the  intervillous  spaces  are  actually  channels  of 
the  maternal  circulation.  Tlie  veins  and  arteries,  as  tliey  enter  tlie 
decidua  seratina,  completely  lose  all  their  coats  (>\(('])t  ihc  endo- 
thelial lining.  They  pass  up  with  this  modification  ol*  structure 
tlirougli  th(^  decidua,  giving  off  vtn'y  lew  branches,  and  finally  open 
directly  upon  the  decidual  surface  into  the  interxillous  s])aces. 
Waldeyer  leaves  us  in  doubt  as  to  whether  there  is  ;in\  maternal 
tissue  (that  is.  endothelium)  coA'ering  the  lirtal   epitlielinni   of  the 
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villi,   hut   is  iiirlincd  to  think   sucli   a    layer  is   present.      Minot, 
however,  failed  to  find  any  traces  ot  it  in  his  j)r(>])a rations. 

Phisalix'^  publishes  the  results  of  some  studies  on  a  human 
I'crtus  32  daAS  old.  Mis  ol)ser\ations  regarding-  the  disposition  of 
the  cardiac  valves,  the  ventricular  partition  and  the  formation  of 
Botal's  foramen,  differ  I'rom  the  generally  admitted  theory  of  His. 
Phisalix  holds  that  the  partition  of  the  auricles  is  formed  by  single 
bodies,  and  not  by  the  coalescence  of  indefinite,  independent,  and 
opposed  valves.  The  valve  of  the 
foramen  ovale  may  be  connected  with 
the  occlusion  of  Botal's  foramen,  but 
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it  certainly  has  nothing  to  do  with 
its  formation. 

Hyaline  Cartilage. — M.  Kenaut^*"' 
gives  some  interesting  points  in  re- 
gard to  the  old  question  as  to  the 
vascularity  of  hyaline  cartilage,  and, 
as  a  residt  of  some  new  methods  of 
experimentation,  arri\es  at  the  follow- 
ing conclusions:  that  fcetal  hyaline 
cartilage  contains  neither  fibres 
proper,  nor  canals  for  transporting 
fluids;  but  that  in  this  primitive 
hyaline  matter  there  is  a  transparent 
formation  ^^•hicll  receives  or  gives  off 
fluids  with  (M]ual  rapidity,  and  may 
be  considered  as  the  active  agent  hi 
the  rapid  distribution  of  nutritive 
fluids  in  this  compact  tissue. 

frra//     Snhsfance    of    Brain. — 
(ierlach,^'    of    Erlangen,    gives    the 

result  of  his  studies  on  the  Ave  layers  of  the  gray  substance  of  the 
cerebral  vesicle  in  a  human  embryo  3  cm.  from  lunid  to  nates,  and 
adduces  the  following  conclusions:  (1)  In  younger  embryos  the 
dilier(Mitiation  in  the  stratification  of  the  gray  substance  is  more 
marked  than  in  older  embryos.  (2)  Distinction  of  color  decreases 
with  advancing  developmtMit.  e\(Mi  after  birth:  in  an  adult  it  is 
almost  impossible  to  show  the  fl\'e  layers  of  the  gray  sul)stance. 
(3)  The  first  rudiment  of  the  cerebral  vesicle  is  morphologically 
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analogous  with  the  gray  substance  of  tlie  convolutions  of  the 
cerebrum.  (4)  The  white  substance  of  the  primary  rudiment  is 
minimum  in  thickness,  but  increases  in  proportion  to  the  gray 
in  tliickness  with  the  development  of  the  embryo.     (See  Fig.  1.) 

Involnfion  of  Foetal  Duds. — Theremin^""  gives  his  observations 
on  the  condition  of  the  foetal  ducts  in  over  500  autopsies  on 
inlants.  He  has  noted  separately  the  condition  of  the  foramen 
ovale,  the  duct  of  Botal,  the  umbilical  vein  and  tlie  venous  duct  of 
Arantius.  The  results  of  his  observations  do  not  agree  with  what 
lias  been  generally  published  on  the  subject.  The  umbilical  vein 
was  never  found  permeable  at  its  junction  with  the  portal  vein  in 
infants  over  four  months  old.  The  calibre  of  the  portal  vein  hi 
infants  of  this  age  varies  considerably ;  and  it  must  be  supposed, 
a  prIorL  that  the  cause  of  this  difference  depends  upon  the  physical 
development  of  the  child  itself  In  infants  of  from  one  to  two 
weeks  he  obtained  analogous  residts,  but  in  children  above  that 
age  the  duration  of  disease  and  its  effect  on  the  ulterior  develop- 
ment of  the  child  must  be  taken  into  account.  The  \enous  duct 
of  Arantius  was  constantly  closed  at  its  junction  with  the  portal 
vein,  and  its  internal  circumference  was  less  there  than  at  the 
])oint  where  it  joined  the  inferior  vena  cava.  ^^  itli  the  exception 
of  two  cases,  the  duct  was  found  permeable  previous  to  the  eleventh 
day.  In  children  over  thirty  days  of  age  it  was  always  completely 
closed,  at  least  next  the  portal  vein.  After  the  twenty-first  day  it 
would  admit  the  passage  of  a  small  i)robe,  17  times  out  of  68,  or 
25  per  cent. 

Tlis  observations  on  the  foramen  ovale  were  confined  to  the 
\alve  only,  and  he  classifies  the  conditions  as  follow  :  (1)  Foramen 
widely  0])en;  breadth  of  valve  1  to  2  millimetres.  (2)  Foramen 
half  closed.  (1^)  Foramen  three-quarters  closed.  (4)  Foramen 
closed,  with  exception  of  small  segment,  sufhcient  to  allow  the 
obli(pie  i)assage  of  a  probe.  (5)  Foramen  completely  closed, 
'i'he  foramen  was  never  closed  ])re^■ious  to  the  second  week ; 
between  that  time  and  tlie  third  month  it  was  closed  in  SO  per 
cent,  of  the  cases;  and  al'ter  the  ninth  month,  always  closed  in 
normal  cases.  The  size  of  the  child  seemed  to  ha\e  no  effect  on  the 
(Unelopment  of  the  valve,  this  being  alone  influenced  by  the  age. 
Botal's  duct  generally  measured  from  5  to  S  millimetres,  although 
a  more  marked  variance  than   this  was  observed.     In   six  cases 
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classed  as  permeable,  the  duct  permitted  the  passage  of  a  small 
probe.  In  34  out  of  144  cases  (23  per  cent.),  in  children  from  six 
weeks  to  four  months,  the  duct  was  still  found  open. 

DEVELOPMENT   OF    THE   GENITO-URINARY   TRACT. 

The  fiicts  here  presented  are  drawn  from  Foster  and  Balfour,'" 
Haddon,""  and  a  series  of  lectures  given  by  Professor  Lockwood."-' 
The  illustrations  are  from  the  latter's  article  on  development  and 
transition  ol'  tlie  testicles. 

The  embryonic  excretory  system  is  composed  of  three  separate 
parts,  each  performing  tlie  office  of  excretion  in  as  man}  separate 
stages  of  the  evolution  of  the  embno.  The  first  consists  of  the 
pronephros,  or  primitive  kidneys ;  the  second,  mesonephros,  or 
Wolffian  bodies ;  the  third,  metanephros.  or  the  kidneys  proper. 
These,  together  with  their  excretory  ducts  and  annexa,  constitute 
the  system  under  consideration.  The  de^•elopment  of  the  genera- 
tive organs  is  so  closely  allied  to  the  renal  organs  that  it  has  been 
considered  best  not  to  devote  space  to  their  separate  genesis.  The 
initial  step  in  the  development  of  the  pronephros  is  the  formation 
of  the  segmental  duct,  on  the  anterior  end  of  which  the  pro- 
nephros are  formed,  and  with  which  they  remain  connected 
throughout  their  term  of  existence.  The  segmental  duct  begins 
as  an  open  groove  on  the  dorsal  side  of  the  embryo,  and  sinks 
into  the  subepithelial  tissue,  forming  by  constriction  a  duct,  the 
development  of  which  proceeds  from  the  anterior  extremity  of  the 
embryo,  posteriorly  in  a  manner  similar  to  the  neural  groove, 
finally  opening  into  the  cloaca  in  the  ami)hibia.  Constriction  at 
the  anterior  portion  gives  rise  to  the  luplirostomata,  from  which 
])rolongation  extends  to  form  tli(>  segmental  tubes. 

These  latter  become  coiled  upon  themselves,  and  Ibrm.  togt^ther 
with  the  segmental  duct,  the  pronephros.  Lockwood  holds  that 
nephrostomata  are  also  to  be  seen  in  transverse  sections  of  human 
embryos  as  early  as  the  thirteentli  day.  (See  Fig.  2.)  In  tliis 
specimen  three  well-ma rlvcd  protrusions  w(>re  to  b(H'n  s(>en.  th(^ 
recesses  between  them  in  close  relation  to  the  ^^'olffian  tubules.  He 
tliinks  that  these  appearances  indicate  the  existence  of  pronephros 
in  the  Inunan  embryO. 

Waldeyer  has  been  enabled  to  trac(^  the  so-called  membrana 
prima  of  Hensen,  which  separates  the  infant  or  Malpighian  layer 
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of  the  epiblast  iroiii  the  mesoblast,  between  the  nigrowhiy  bands  ol' 
the  embr}"onic  tissue  bcnieath.  lie  also  holds  that  the  different 
appearances  presented  by  the  nuclei  of  the  cells  of  the  ridge,  and 
the  surrounding  mesoblastic  cells,  indicate  the  epitlielial  origin  of 
the  former.     Karyokinesis  hi   all   its   stages  is   met   with  in  the 

developing  band,  while  the 
mesoblastic  cells  are  generally 
quiescent.  Although  it  is 
generally  admitted  that  the 
pronephros  are  developed 
from  the  epiblast,  consider- 
able doubt  exists  as  to  the 
exact  origin  of  the  Wolffian 
body,  or  mesonephros.  The 
majority  of  observers,  liow- 
ever,  seem  agreed  that  in  each 
a  higher  expression  of  evolu- 
tion is  represented  in  these 
separate  excretory  organs,  in 
the  order  of  their  develop- 
ment, viz.,  pronepliros,  meso- 
nephros, metane])hros ;  the 
one  forming  fiom  its  prede- 
cessor, and  all  liaving  the 
same  primary  origin.  The 
metanephros,  or  permanent 
kidneys  of  tlie  amniota  are 
therefore  only  the  highest 
expression  of  the  excretory 
system  in  general.  Lock  wood 
takes  strong  ground  against 
this  A'iew,  and  says  that  so  far 
as  he  has  been  abk^  to  ascer- 
tain from  tlie  examination  of 
numerous  human  embryos  and  rabbits,  that  tli(>  ])ermaii('nt  kidneys, 
altliough  so  much  like  the  Wolffian  bodies  in  structun^,  are  quite 
separate  and  distinct,  even  from  their  earliest  origin. 

Sedgwick"  has  shown  that  in  the  chick  the  mesonephros  has 
a  double  origin,  (1)  an  outgrowth  from  the  Wolffian  or  segmental 


Fig.   3.— Front    Paki    of    Human   M'olffian 
Body,  to  show  thk  Appkakancks  whipii 

MAY    ItK  Sl'PPO.-SKI)   TO    INDICATK   THK    EXIST- 

KNfK  OF  A  FouK-KiONpn'  ( tlio  (Miihrvo  was  at 
ahout  the  thirtieth  ilav  of  iiitra-iitoriiio  life.) — 
<'.\'..  (•ardinal  vein;  l'..  Protrusions  iiitn  iK'ri- 
toiical  cavity,;  II..  recesses;  W.T.,  Wolfliau 
tnhwlaa.— {British  Med.  Journal.) 
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duct,  and  (2)  from  the  intermediate  cell  mass.  Ijockwood  holds 
that  the  most  direct  origin  for  those  ducts  would  be  from  the 
segmental  duct,  but  tliinks  that  in  the  rabbit  it  can  be  shown  that 
they  arise  lioni  the  intermediate  cell  mass  only.  Soon  after  the 
formation  of  the  tubules  in  the  rabbit,  they  become  continuous  with 
the  inside  of  tlie  duct,  and  eventually 
by  a  separation  of  the  central  cells, 
acquire  a  lumen  opening  into  the 
lumen  of  the  "V^'olfRan  duct.  The 
number  of  Wolffian  tubules  de- 
veloped are  equi^  alent  to  about  two 
or  three  for  each  somite  in  relation 
to  the  Wolffian  body.  Anteriorly 
the  tuhides  are  continuous  with  the 
peritoneal  epithelium ;  but  posteriorly 
they  are  separated.  For  a  compara- 
t'lXG  study  of  the  position  of  the  ex- 
cretory organs,  see  Fig.  3. 

Lock  wood's  researches  on  a 
human  embryo  of  23  days,  which  is 
not  larger  than  a  common  housefly, 
■g-V  of  an  inch,  shows  that  the  body 
cavity  is  divided  into  two  separate 
compartments:  a  superior,  contain- 
ing the  heart,  and  an  inferior,  the 
liver,  lungs,  alimentary  canal  and 
Wolffian  body.  Owing  to  the  ab- 
sence of  the  diaplu-agm,  there  is  no 
separate  pleural  cavity,  and  the 
lungs  occupy  the  upper  portion  of 
the  pleuropcritoneal  cavity.  (See 
Fig.  5.) 

The  Wolffian  body,  by  reason 
of  the  size  of  its  glomeruli,  formed  a  very  conspicuous  object, 
occu])ving  almost  the  entire  posterior  portion  of  the  pleuro- 
pcritoneal caxity,  and  reaching  as  far  forward  as  the  heart  and 
lungs.  It  was  tapering  anteriorly,  but  full  and  round  posteriorly, 
and  constituted  fully  one-sixth  of  the  entire  bulk  of  the  embryo. 
While  tlic  mesonephros  forms  an  important  feature  in  embr}onic 


FlO.  4.— DTAORAM  COKSTRrCTKD  FROM 

A  Skkiks  ok  Tkan.svkkse  Sec- 
tions OF  A  Kahhit's  Emhkyo  at 

THK   THIKTKKNTII    DaY   OK    InTRA- 

FrKKiNK  LiKK.  To  show  proneplios 
ami  inesoiiopbros  or  W'oltliau  body. 
The  future  poMtiousof  tlie  perinaiient 
kidney  and  jcenital  mass  are  indicated. 
— I'.N.,  Tronephos;  W.  T.,  WoUflaii 
tubules;  (i.  >!.,  (ienital  ni;uss;  K., 
Kidiiey. — (Hril.  Med.  Journal.) 
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life,  yet  it  docs  not  persist  as  an  excretory  organ  in  the  mature 
amniota. 

liOckwood  made  studies  from  a  human  embryo,  in  which  the 
fore  and  hind  hmbs  had  just  begun  to  appear.     The   specimen 

measured  one  half  inch  in  length, 
and  represented  about  the  26th 
day  of  intra-uterinc  life.  Sec- 
tions made  transversely  through 
the  middle  of  the  embryo, 
showed  cross  sections  of  the 
stomach,  duodenum,  hver  and 
Wolffian  body.  (Sec  Fig.  G.) 
"  The  latter  occupies  no 
inconsiderable  portion  of 
the  back  of  the  pleuro- 
peritoneal  cavity,  and  its 
triangular  shape  is  unmis- 
takable. The  base  of  the 
triangle  is  toward  the  aorta 
and  vertebral  coliunn,  and 
is  continuous  with  the 
tissues  which  surround 
the  parts ;  the 
^—  other  sides  are 
imattachcd  and  ex- 
tend into  the  perito- 
neal cavity.  The 
bulk  of  the  Wolffian 
body  consists  of  em- 
bryonic connective 
tissue,  and  its  sur- 
face is  covered  with 
a  layer  of  cells, 
whicli  are  thickest 
and  most  columnar  in  the  most  prominent  ])art  of  the  organ. 
Beneath  tliis  covering,  and  near  the  apex  of  the  triangle,  there 
is  a  ring  of  concentrically  arranged  cells,  surrounding  a  small 
lumen;  and  this  represents  the  Wolffian  duct.  On  either  side, 
coiled    tubules — the    Wolffian    tubules — are    apparent;    and    on 


Fro.  5.— LoNOiTTTDiNAr,  Section,  X  30.  Hitm.an  Emrryo 
TwENTY-niitiCK  Days  (?).  To  show  size  and  position  of 
the  Wolllian  body  (W.  R)  T.  Tonp;ue  :uul  lowor  jaw; 
lit.  Heart;  I,.  Livor;  P.  l,unc;s;  St.  Stoiiiaili  (divided 
twice);  C.  'la,d.—{IJrU.  Med.  Journal.) 
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one  side,  the  spectator's  riLi:lit,  the  tubule  seems  to  open  into 
the  duct.  Moreover,  in  all  probability,  tlu^  tubule  is  connected 
with  a  large  glomerus,  for  on  either  sid(^  these  structures  are  promi- 
nent objects.  The  large  veins  in  the  back  part  of  the  Wolffian 
body — the  cardinal  veins — are  the  channels  by  which  the  blood 
from  tlie  ])rimitive  kidneys  is  returned  to  the  heart." 

The  A\'olffian  duct  arises  from  the  segmental  duct,  which 
divides  longitudinally  into  two  separate  ducts.  The  dorsal  one 
gives  rise  to  the  Wolffian,  while  the  ventml  one  is  known  as  tlie 
duct  of  Miiller.     The  latter  fails  to  develop  in  the  male,  although 


w.o.  -- 


Fui.  fi.— Thansvkkse  Section.  IItman  Emrryo,  Twenty-Fivk  Pays  x  Sn.  To 
Show  Woi.KKiAN  Hodiks  in 'I'ka nsvek.sk  Section.  St.  St(nii:uli ;  M.O.  Me.so- 
fiustrium  ;  W'.H.  Wolffian  body  :< '.V.  <  ardiiial  vein  ;  A.O.  Aorta;  s.M.  spinal  medulla  ; 
(j.T.  glomerulus;  T.  'lubule;  \V.L».  Wolfliau  duct.— (/i/j^  Med.  Journal.) 

present  in  the  embiyo.  In  some  instances  it  persists  as  a  solid 
cord,  and  is  held  by  some  authors  to  form  the  hydatids  of  ^lorgagni. 
Lockwood  says  the  close  resemblance  of  the  human  Wolffian  body 
to  the  excretory  organs  of  other  vertebrates  is  very  marked.  The 
urogenital  ridge  in  which  the  immature  Wolffian  body  lies,  contains, 
besides  a  quantity  of  mesoblastic  tissue  and  tlie  covering  epithelium, 
ducts,  tubules,  glomendi  and  blood-vessels. 

Tiittle  or  nothing  has  been  written  regarding  the  development 
and  histology  of  the  glomeruli.  In  the  youngest  human  embryo 
studied  by  Lockwood  they  were  to  1)0  seen  in  the  xcy\  earliest 
stages  of  their  formation.     (See  Fig.  5).     The  development  being 


420 


EMBRYOLOGY,    ANOMALIES,    MOXSTROSITIES. 


tGenito-Urinary 
Tract. 


concomitant  with  the  hudding  of  the  Hmbs,  and  subsequent  to  the 
formation  of  the  ducts  and  tubules,  the  latter  become  enlarged 
and  markedly  altered  by  internal  cell  multiplication,  which  results 
in  the  formation  of  a  short  tube,  lined  with  columnar  epithelium, 
that  here  and  there  has  a  tendency  to  send  branches  into  the 
lumen  of  the  tubules.  The  AVolffian  tubules  consists  of  (1)  a 
section  known  as  the  peritoneal  funnel,  in  which  is  located  the 
peritoneal  opening;  (2)  a  dilated  vesicle  into  which  the  latter 
opens;  and  (3)  a  coiled  tube  connecting  this  vesicle  with  (-i)  a 

more  distended  portion 
which  opens  into  the 
Wolffian  duct.  The 
tubules  present  no  pecu- 
liarity at  their  openings 
into  the  Wolffian  duct 
either  in  the  rabbit  or 
human  embryo.  Tliis 
statement  is  opposed 
to  that  of  some  other 
authors,  Avho  have  at- 
tempted to  show  tliat 
nephrostomata  exists  at 
tlie  anterior  end  of  the 
Wolffian  body. 

Vi'iili  the  exception 
of  the  anterior  tubules, 
which  disappear  early, 
the  end  of  the  Wolffian 
tubides  farthest  disUmt 
from  the  Wolffian  duct 
becomes  expanded,  and  a  bunch  of  capillaries  grows  (in  the 
manner  stated)  into  the  lumen  of  the  dilated  duct.  So  far 
as  rabbits  and  human  embryos  arc  concerned,  oidy  internal 
glomeruli — that  is,  glomeruli  grown  dinxtly  into  tubides — call 
for  description  ;  for  the  various  specimens  of  rabbits'  embryos  do 
not  warrant  an  agreement  with  Ivenson,  who  says  that  external 
glomendi  may  be  seen  in  that  animal.  In  the  human  embryo 
certain  vascular  protrusions  do  exist ;  but  it  is  not  certain  that  they 
correspond  to  tJie  external  glomeruli  seen  in  connection  with  the 


Fig.  "— Wolfffan  Boby  and  Sexual  Emin'encp:  of 
llAitmr  AT  TiiiiMEKN  Days,  'llie  section  i.s  at  ahout 
the  middle  of  tlie  sexual  eiuiiiciice.  W.  L).,  WoUUaii 
duct  ;  C  v.,  Caidmal  Vein;  MES..  Mesentery  ;  A(>., 
Aorta.  To  show  that  llie  {genital  cmineiiee  consists 
of  in-iniortlial  ova  and  branched  auusloiuosiug  celLs. 
— (Hril.  Med.  Journal.) 
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fore  kidney  of  the  cliick  and  various  other  animals.  However, 
the  mature  internal  <,domeruhis  of  the  human  Wolffian  body  is  a 
conspicuous  object,  and  remains  so  until  the  third  month  of 
intra-uterine  life,  or  even  later.  The  stroma  of  the  AVolffian  body 
is  also  of  some  interest,  for  it  consists  of  a  beautiful  reticulum 
of  nucleated  branched  anastomosing  cells,  which  together  form  a 
matrix  similar  to  that  which  is  found  in  the  devclophig  kidney  and 
testicle  and  in  other  parts  of  the  embryo.  The  ventral  surface  of 
the  A^'olffian  body,  the  site  of  the  development  of  the  generative 
organs,  previous  to  the  development  of  the  ovary  or  testicle, 
becomes  more  or  less  complex.  It  is  impossible  to  predicate  at 
this  stage  of  development,  the  ultimate  sexual  fate.  This  point  or 
surface  has  been 
termed  their  sexual 
eminence.  (See 
Fig.  7.) 

With  the  de- 
velopment of  the 
genital  eminence, 


)  o^>- 


the     character     of     ^o'"'^|li^,A(^ 

the   Wolffian   body    ©v)6to;:''^"\f^'5?^^^##^ 


^■m£^:. 


T.T. 


Fig.  S.— TItman  Testis  CTen  Wf.f.ks).— EP.,  Ki>itlirl:iim  :  T.A., 
Tiinioal  albiiffinea;  ST.,  Stroma;  T.T.,  Tubiili  testis.— (/j/vY. 
McU.  Journal.) 


changes.  It  loses 
its  excretory  power, 
and  the  metane- 
phros  are  developed 
and    assume     their 

function  as  excretoiy  organs.  The  genital  mass  in  both  sexes 
consists  of  a  framework  of  anastomosing  connective  tissue  cells, 
in  tlie  meshes  of  which  lie  embedded  numerous  round,  nucleated, 
non-fibrillated  cells.  From  tlie  latter  the  tubules  originate,  while 
the  tunica  albuginea  and  fibrous  tissue  of  the  testicles  are  formed 
from  the  former  (Fig.  8).  The  remaining  portion  of  the  Wolffian 
body  gives  rise  to  the  embryonic  remains  in  the  neighborhood 
of  the  head  of  the  epididymis  and  tlie  digital  fossa. 

The  plienomenon  of  the  descent  of  tlie  testicles  is  divided  into 
two  stages:  (1)  the  apparent  movements  within  the  abdomen,  due  to 
growth  of  surrounding  parts;  (2)  the  actual  migration  down  the 
inguinal  canal  into  tlie  scrotum,  due  to  the  traction  of  the  muscular 
fibres  of  the  gubernaculum.     The  migration  of  testicle  into  the 
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scrotum  had  lately  been  considered  by  Bland  Sutton''"  to  bo  of  the 
nature  ol'  a  perpetuated  hernia.  Lockwood,  however,  points  out 
that  the  term  hernia  is  used  in  two  different  senses.  Sometimes 
it  implies  merely  an  anatomical  condition,  viz.,  the  escape  of  organs 
from  their  containing  cavities;  at  other  times  the  word  hernia  is 
used  to  connote  a  pathological  change.  Taken  in  its  pathological, 
and  not  in  its  anatomical,  sense,  it  is  clear  that  the  word  hernia 
ought  not  to  be  used  in  explaining  the  transition  of  the  testicle, 
for  the  simi)le  reason  that  the  pathology  of  hernia  is  as  yet  quite 
undecided.  The  question  still  remains  to  be  settled  whether  inguinal 
hernia  is  due  to  (<i)  a  defect  in  the  abdominal  walls,  (h)  an  elongation 
of  the  mesentery,  or  (c)  to  a  general  defect  of  the  peritoneum. 

The  various  specimens  included  under  that  lieading  belong  to 
the  infantile  variety,  and  are  similar  to  the  case  described  ))y  Iley. 
The  formation  of  the  sacs  of  infantile  herniie  is  attributable  to  the 
action  of  that  part  of  the  gubernaculum  which  is  contained  in  the 
j)lica  vascidaris,  because  muscular  fibres  recognizable  as  a  part  of 
that  prolongation  are,  in  many  specimens,  found  attached  to  the 
extremity  of  the  sacs  of  infantile  hernioD.  (Fig.  ^^.)  Without 
doubt  all  the  sacculations  found  at  the  back  of  congenital  hernial 
sacs  were  not  attributable  to  this  cause.  Other  structures,  in 
addition  to  those  mentioned,  accompanied  the  testicle  in  its  descent. 
It  was  not  unusual  in  foetuses  to  observe  that  the  subperitoneal  fat 
had  also  migratcxl  with  the  testicle  and  cord  from  the  abdomen. 
An  overgrowth  of  tliis  fat  is  believed  to  account  for  the  appearance 
of  lipomata  of  the  spermatic  cord. 

At  the  sixth  or  seventh  montli,  fibres  are  seen  piercing  the 
lower  part  of  the  abdominal  wall,  and  extending  into  Scarpa's 
triangle;  others  are  attached  to  the  pubcs  and  root  of  the  j)enis ; 
and  others,  rather  later  on,  to  the  bottom  of  the  scrotum.  JNIoreover, 
at  the  eighth  month,  sections  tln-ough  suitably  pre})ared  foetuses 
demonstrate  tliat  many  of  tlie  lowest  iibn^s  of  the  gubernaculum 
pass  into  the  ])erineum,  and  end  over  the  tuberosities  of  the 
ischium,  or  by  blending  with  the  sphincter  ani.  These  dispositions 
of  the  fil)res  of  the  gubernaculum  arc  supposed  to  account  for  the 
occasional  passage  of  tlie  testicle  into  S(arj)a's  triangle  or  into  the 
perineum.  In  the  latter  case  it  was  usually  found  tliat  the  organ 
was  attached  by  a  band  cuther  to  the  tuberosity  of  the  ischium  or 
to  the  sphincter  ani. 
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ANOMALIES. 

From  the  foregoing  observations  on  the  development  of  the 
gcnito-unnary  tract  it  will  be  seen  that  an  arrest  in  normal  develop- 
ment of  the  embryo  will  give  rise  to  a  pathological  condition  in 
the  mature  product.  I.ockwood  met  with  one  such  malformation. 
(See  Fig.  9.)     Such  instances,  however,  are  of  rare  occurrence. 

Non-descent  of  the  Testicles. — Bland  Sutton"^  describes  four 
cases  where  non-descent  of  the  testicles  occurred  as  a  result  of 
peritonitis  in  intra-ntciine  life,  and  points  out  the  probable  connec- 
tion between  the  descent 
of  the  testicles  and  the  de- 
scent of  the  colon.  The 
latter  structure,  he  says,  at 
one  period  of  embryonic 
life,  is  situated  in  the  left 
iliac  region,  and  gradually 
passes  upw^ard  and  to  the 
right  side,  occupying  a 
position  immediately  under 
the  liver;  and  from  tliis 
situation  it  gradually  de- 
scends to  the  light  iliac 
region,  its  noiTnal  position. 
Shoidd  peritonitis  intc.'rvenc 
this  remarkable  journey  is 
intenupted,  and  the  colon 
may  be  arrested  in  any  part  of  the  course,  the  most  frequent  point 
being  immediately  under  the  liver.  In  four  other  cases  examined, 
the  testicles  were  adherent  and  unable  to  descend.  The  connec- 
tion between  the  desc(>nt  of  the  testes  and  colon  is  something  more 
than  casual.  In  several  instances  of  congenital  funicular  hernia 
(right)  he  has  found  the  vermiform  appendix  and  ca:cum  in  the 
pouch,  and  in  two  cases  they  were  united  to  the  testis  and  wall 
of  the  pouch  by  connective  tissue  bands. 

Avomahj  of  tltc  Civcnm. — The  subject  exhibiting  such  an 
anomaly  was  a  man  50  years  old,  who  came  under  the  care  of 
Ilartmann.-*  The  caecum  was  situated  immediately  beneath  the 
iiver  on  the  right  side  of  the  neck  of  the  gall-bladder.      A  loop  of 


Fig.  9.— Woi-ffian  Boi>y  and  DrcTS  of  Eithfk  Side 

UNITED  IN  THE  MEDIAN  LINE.     HUilAN  FCETUS 

23u  DXY.— (Brit.  Med.  Juurnal.) 


424:  EMBRYOLOGY,    ANOMALIES,    MOXSTROSITIES.  [  AnomaUes. 

intestine  was  fixed  in  tlie  right  iliac  fossa,  in  the  place  normally 
occupied  by  the  ascending  colon,  and  was  united  to  the  posterior 
wall  of  the  abdomen  by  a  short  mesentery.  It  opened  perpendicu- 
larly into  the  ca3cum,  which  latter  organ  was  horizontally  situated, 
with  its  fundus  directed  to  the  right.  The  omentum  was  only 
attached  to  about  two-thirds  of  tlic  transverse  portion  of  the  colon. 

Congoiltal  DlspJacemcid  of  the  Bowd. —  Eustace  Smitlr'^ 
reports  a  case  of  congenital  displacement  of  the  bowel  in  an  infant 
of  two  months.  During  life  it  caused  marked  dyspncea  and  great 
abdominal  pain,  the  paroxysms  only  lasting  for  a  kw  moments  at  a 
time.  As  a  consequence  of  a  congenital  deficiency  in  the  ligamcntum 
arcuatum  externum,  about  one  inch  in  diameter,  the  whole  of  the 
large  bowel  had  passed  into  the  left  side  of  the  thorax.  The  lung 
had  evidently  never  been  inflated,  but  lay  flattened  against  the 
spine.  The  caecum  was  located  in  the  abdominal  cavity  just  below 
the  diaphragm.  The  intestine  was  not  inflamed,  neither  was  the 
pleura.  The  displaced  heart  lay  under  tlie  right  lung.  The 
spleen  was  also  displaced  downward  from  under  the  ribs, 

Brigade-Surgeon  Currau"''  also  reports  a  case  of  congenital 
displacement  of  the  stomach  and  bo\vel  through  an  opening 
that  existed  in  the  left  tendon  of  the  diaplu'agm  in  a  patient 
aged  19.  The  organ  had  pressed  upon  the  left  lung  until  it 
had  lost  its  elasticity  and  weighed  only  six  ounces.  Tlie  heart 
was  also  displaced  downward  and  to  the  right.  No  e^  idences  of 
recent  rupture  or  tear  were  visible.  The  s})lecn  was  found  iu  the 
thoracic  cavity  and  its  normal  position  was  occupied  by  the  left 
kidney.  Several  coils  of  the  large  and  small  intestine  were  also 
found  in  the  thorax. 

Anomahj  of  the  Colon  and  Peritoneum. — Allen  J.  Smith," 
describes  an  anatomical  anomaly  of  the  colon  and  peritoneum. 
"The  ctecum  lay  in  the  normal  position.  The  colon  ascended 
on  the  right  side  to  the  lower  surface  of  tlie  liver,  where,  doubling 
on  itself  anteriorly,  it  passed  downward ;  and  when  again  in  the 
right  iliac  region  passed  transversely  across  the  hypogastric 
zone  to  the  left  iliac  region.  Here  it  turned  upward,  ])asse(l  up 
to  the  l(^ft  hypochondriac  zone  along  the  anterior  wall  of  the 
abdominal  cavity,  where  it  doubled  on  itself  posteriorly,  and 
passed  down  to  the  sigmoid  flexure.  The  gastro-colic  omentum, 
usually  insignificant  in  measurement,  extended  here  six  or  more 
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inches  along  the  longitudinal  axis  of  the  body.  The  great  omental 
apron  was  represented  by  a  mere  rudiment  seen  along  the  lower 
surface  of  the  transverse  colon. 

"Lifting  up  the  transverse  colon,  another  singular  condition 
presented  itself,  explaining  the  unusual  coiu'se  of  the  colon.  The 
transverse  meso-(;olon  was  present,  but  entirely  unattached  to  the 
posterior  wall  of  the  ca\dty,  and  limited  posteriorly  by  a  curvi- 
linear free  margin.  At  its  widest  point  this  meso-colon  measured 
three  inches  and  formed  the  posterior  wall  of  a  large  pocket,  the 
anterior  wall  of  which  was  represented  by  the  broad  gastro-colic 
omentum ;  and  in  tliis  pocket  lay  all  the  small  intestine  except  a 
few  inches  of  the  lower  portion  of 
the  ileum." 

Anomah'es  of  the  Kidneys. — 
Bland  Sutton'"*'  reports  two  cases  of 
misplacement  of  the  kidneys,  one  in 
a  female  foetus  (see  Fig.  10),  where, 
as  a  result  of  extensive  peritonitis, 
the  coils  of  the  small  intestine  were 
glued  together,  and  the  colon  lay 
under  the  liver,  and  was  firmly  ad- 
herent to  the  ventral  aspect  of  the 
kidney.  The  right  ovary  and  Fallo- 
l)ian  tube  were  firmly  fixed  by  stout 
adhesions  just  beneath  the  crest  of 
the  ileum.  The  uterus,  in  conse- 
quence of  the  fixed  position  of  the  ovary,  was  drawn  out  of 
position,  and  lay  in  contact  with  the  right  side  of  the  true  pehis. 

Tlic  other  case  cited  was  in  a  man  30  years  of  age,  in  which 
tlie  riglit  kidney  was  normal  in  form,  size,  position  and  vascular 
supply;  while  tlie  k^ft,  very  much  misshapen,  was  suspeiid(xl  from 
the  common  iliac  vessels  by  four  arteries  and  lay  over  tlie  left  sacro- 
iliac synchondrosis,  being  covered  by  the  first  part  of  the  rectum. 
Three  arteries  entered  at  the  hilus:  one  was  derived  from  the  left 
and  two  from  the  riglit  common  iliac  arteries.     (Fig.  11.) 

Gruber^  records  an  extremely  interesting  case  of  an  anoma- 
lous kidney.  This  organ,  talven  from  the  body  of  a  middle-aged 
man,  lay  upon  the  right  side  of  the  vertebral  column  in  the 
lumbar  region  and    the  upper    portion  of  the  right   iliac  fossa. 


Fig.  10.— Anomaly  of  Kidney.— 
(Luitdon  Medical  Record.) 
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It  was  composed  of  two  segments:  the  upper,  corresponding-  to 
the  right  kidney,  was  vertically  situated,  while  the  lower,  some- 
what longer,  o{*cuj)ied  a  transverse  position  and  represented  the 
more  or  less  fully  formed  left  kidney.  The  two  parts  were  united. 
Both  ureters  ran  upon  the  right  side  of  the  vertebral  colunni,  but 
opened  normally  upon  either  side  of  the  bladder,  whi(  h  was 
diverted  to  the  right  side.  The  malformed  kidney  was  sup[)lied 
with  five  arteries  and  three  veins;   three  of  the  arteries  sprang  from 

the  right  side  and  three  from  the  left. 
The  right  superior  artery  arose  from 
the  right  side  of  the  abdominal  aorta, 
and  divided  into  two  branches,  as  did 
also  the  median  artery  somewhat  lower 
down.  The  inferior  artery  came  from 
the  right  common  iliac;  the  left  supe- 
rior artery  was  given  oft  from  the  left 
side  of  the  abdominal  aorta  and  the 
left  inferior  from  the  left  common  iliac. 
One  of  the  veins  came  from  the  upper 
hilus,  two  from  the  lower.  The  infe- 
rior one  wound  around  the  aorta  and, 
])assing  behind  it,  entered  the  inferior 
vena  cava  on  its  left  Mall.  This  vein 
received  the  left  suprarenal  vein, 

Liebmann'^"  reports  a  case  ol'  a  ten 
year  ohl  girl,  who  died  ol'  ura3mia 
Irom  nephritis  parencliymatosa,  in 
wliom  the  only  kidney,  elliptic  in 
form,  possessed  two  suprarenal  cap- 
sules, and  lay  in  the  pelvis  upon  the 
sacrum.  It  measured  11  cm.  in  length  and  6  in  breadtli.  The 
right  lu-eter  was  developed  and  opened  into  the  bladder;  tlie  left 
was  rudimentary.  The  capacity  of  the  bladder  was  normal, 
spindle-shaped,  and  possessed  a  short  urethra  with  a  broad  o})ening 
into  the  vestibule. 

Mcnzies'^  n^ports  two  cases  of  anomalous  kidneys.  In  the 
first,  the  right  kidiu^y  was  absent,  no  trace  of  even  a  rudimentary 
organ  bcnng  prc^sont.  The  renal  artery  was  also  absent.  In  the 
second  instance,  the  left  kidney  was  absent,  with  no  renal  or  supra- 


Fio.  n.— A  KiDNKY  wiiif'ii  Orci:- 
i'ii;i)  TIIJ':  Ly.vT  Sa(  KO-Ii.iAC 
Syciionduosis.— (/^tiuc/on  Mad. 
liecord.) 
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vcv.al  artery.  The  right  kidney  was  supplied  with  three  arteries, 
the  two  anomalous  ones  risinj^'  IVoni  just  above  the  bifiu'cation  of 
the  aorta  and  right  common  iliac  respectively.  The  writ(>r  had 
not  seen  any  other  similar  cases  in  1790  post-mortems  made  in  the 
county  asylum  previous  to  these. 

Mackey '"  also  reports  a  case  of  solitary  kidney,  removed  from 
a  boy  of  two  years  and  nine  months.  This  kidney,  the  right,  was 
twice  its  normal  weight,  and  much  thicker  than  usual,  occupying 
a  position  somewhat  higher  than  normal  and  nearer  the  median 


Fig.  12.— a,  r'jjlit  kidney;  B,  rifflit  renal  artery;  T>,  supplementary  renal  artery;  E, 
ureter,  risnt;  (i.  ureter,  lelt,  niutli  diluted;  I,  siii.rureiiul  capsule  aiiouudously 
located;  11,  left  kidiies,  in  which  wa.-s  luuiid  u  calculus;  C,  vena  cava. — ^l,c  l'ru(jics 

line.  The  suprarenal  capsule  was  large,  the  ureter  was  not  bifid 
and  entered  the  bladder  less  obliquely  tlian  usual.  There  was  no 
trace  of  a  second  orifice,  every  Acstigx^  of  the  left  kidney  and 
suimirenal  capsule  b(>ing  al)sent.  AVith  the  exception  of  the 
absence  of  the  lell  ureter,  the  bladder  was  normal. 

Pozzi  and  Grattery,"  in  a  case  of  pseudo-licrmaphroditismus, 
found  a  remarkable  anomaly  of  the  kidneys.  Tlie  right  was  very 
much  larger  than  normal,  and  its  anomalous  arterial  supi)ly  spoke 
for  the  congenital  origin  of  the  malformation.     (See  Fig.  12.) 
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Coiider^^  reported  a  case  of  single  kidney  (right)  in  a  man 
of  72.  It  was  very  much  hypertrophied,  but  occupied  its  normal 
place.  The  left  kidney  was  represented  by  a  mass  of  fatty  tissue. 
A  single  ureter  only  connected  the  right  kidney  with  the  bladder. 

Abnormal  Urachus. — Of  three  cases  recorded  by  Freer''  the 
first  was  in  a  3  year  old  boy,  in  wliom  urine  exuded  from  the 
umbilicus  in  sufficient  quantity  to  excoriate  tlie  neighboring  skin. 
No  treatment  proved  of  any  avail.  In  tlie  second  case,  a  woman 
of  40,  pus  was  discharged  through  the  navel  iVom  time  to  time,  in 
considerable  quantities.  A  sound  could  be  introduced  into  a  large 
cavity  in  the  abdomen.  Fluid  could  be  injected  through  into  the 
bladder.  The  tliird  case,  that  of  a  young  man  of  24,  who  was 
repeatedly  tapped  and  a  reddish  fluid  removed  in  amounts  varying 
from  one  to  three  pints.  The  case  ended  fatally.  Post-mortem 
examination  revealed  a  large  sac,  which  was  undoubtedly  the 
dilated  urachus. 

ANOMALIES   OF   THE    PRODUCTS   OF   THE   MULLERIAN    DUCT. 

Uterus  Tflddpliys. — An  uterus  didelphys  cum  vagina  duplice, 
in  an  otherwise  normally  developed  person,  is  of  rare  occurrence. 
The  cases  of  LeFort,  Ollivier,  Benicke,  Freudenberg,  Dimer  and 
Kubassow  are  the  only  ones  hitherto  reported.  To  these  may 
now  be  added  a  case  seen  by  Strauch,'"'  the  discovery  of  tlie  bifid 
condition  of  the  uterus  having  been  made  iq)on  the  childbed.  The 
patient,  aged  22,  liad  menstruated  regularly  since  she  was  1 5  years 
of  age,  was  otherwise  normally  developed,  with  large  pelvis,  and 
outer  genital  organs  normal;  and  the  latxM-al  portions  of  the  vagina 
were  found  separated  into  a  larger  riglit  and  a  smaller  left.  Recto- 
vaginal examination  by  the  right  vagina  sliowed  a  uterus  some- 
what enlarged,  on  the  left  side  of  wliicli  another  apparently  normal 
uterus  was  to  be  felt.  The  riglit  uterus  measured  9  centimetres, 
and  the  left  7  in  length.  Engle"  also  reports  ;in  interesting  case 
of  conception  and  successful  labor  in  a  case  of  double  uterus, 
vagina  and  bladdin*.  Menstruation  in  this  instance  was  retarded 
until  tli(^  251,11  year. 

Simpson'*^  reported  to  the  Toronto  Medical  Society  a  case  of 
bicomate  uterus,  wliere  the  malformation  was  not  discovered  until 
after  the  fifth  pregnancy. 

liey"'^  Reports  a  case  of  uterus  bicornis  found  in  a  pregnant 
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woman.  The  uterus  was  greater  in  breadth  than  m  length,  and 
a  septum  was  easily  discerned  within  the  median  Une,  dividing  it 
anteriorly  posteriorly  into  two  halves. 

Absence  of  Uterus  and  Vagina. — Ferris^"  gives  an  account  of 
a  case  upon  which  he  operated  for  artilicial  vagina,  on  a  woman 
ait.  20  who  had  never  menstruated.  An  incision  between  the 
labia  and  penetration  with  the  linger  of  the  cellular  tissue  to  the 
depth  of  four  inches,  revealed  the  transverse  band  spoken  of  by 
authors,  running  across  the  pelvis,  in  a  direction  from  one  o\  ary  to 
the  other.  Not  a  trace,  however,  of  even  a  rudimentary  uterus 
coidd  be  discovered. 

Absence  of  Uterus,  icith  more  or  less  Normal  Vagina. — 
Grechen,*^  relates  a  case  of  a  young  woman  ^^ho  came  to  him 
complaniing  that  while  she  had  not  menstruated  up  to  the  present 
time,  27  years,  yet  regularly  every  month  since  she  was  seventeen 
years  old  she  had  suffered  with  severe  pain  in  the  abdomen  and 
sacrum,  lasting  from  two  to  three  days.  The  vagina  was  from  7 
to  9  centimetres  long,  and  ended  in  a  blind  cul-de-sac.  Bimanual 
examination  by  both  vagina  and  rectum,  also  per  rectum  with 
sound  in  the  bladder,  revealed  a  complete  absence  of  the  uterus. 
Both  ovaries  were  discoverable,  and  appeared  normally  developed. 

The  following  case,  reported  by  ]Max  Kahn,'*-  is  also  of  interest 
as  adding  to  the  small  list  of  abnormalities  in  tliis  line.  The  patient, 
set.  21,  complained  of  amenorrhoea.  The  vagina,  6  to  8  centimetres 
long,  ended  in  a  bhnd  cul-de-sac  at  the  posterior  extremity,  was 
very  movable  and  easily  inverted.  The  most  careful  bimanual 
examination  failed  to  reveal  any  trace  of  uterus.  It  was  possible 
to  make  out  cross-bands,  but  they  could  not  be  followed  any 
distance.     Examination  per  rectum  substantiated  the  diagnosis. 

Tschuevsky,'*'  of  Kliiev,  details  a  case  in  which  the  uterus 
could  be  felt  as  a  small  lump  at  tlie  end  of  a  short  vagina,  the 
latter  being  4  cm.  in  length.  Bimanual  examination  revealed  the 
absence  of  the  left  ovary,  while  the  right  presented  in  rudimentary 
form.  The  pelvis  was  considcn-ably  narrower  than  usual.  The 
external  genitals,  however,  ^xcyc  normal,  hut  the  left  mamma  was 
one  and  a  half  times  larger  than  tlie  right.  The  woman  presented 
other  marked  congenital  (l(^lbrmiti(^s,  scoliosis,  brachiodactylie,  and 
a  diminution  in  the  size  of  the  left  scapula. 

Abnormalities  of  the  Vagina. — Frazcr"  reported  a  case  of  a 
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doubb  vagina  in  whicli  the  septum,  for  the  lower  inch  and  a  half, 
normally  existing  between  the  two  Miillerian  ducts,  remained  intact, 
thus  forming  a  pseudo-vagina  duplice.  The  vaginal  orifices  lor 
both  vafinie  were  visible  and  each  surrounded  by  strong  sphincter 
muscle ;  the  partition  between  the  two  was  similar  in  appearance 
to  the  labia  and  studded  with  the  usual  hairs.  The  natural  orifice 
had  a  well-marked  uretln'a  and  clitoris,  and  normally  ibrmed  labia?. 
The  labiae  minora^  of  the  supplemental  opening  were  distinct,  and 
possessed  of  a  fourchette,  but  no  clitoris. 

Guzzoni''  cites  a  case  of  vagina  duplice  et  uterus  simplex. 
The  vagina  was  separated  by  a  well-marked  septum,  extending  as 
far  as  the  os  of  the  rather  long,  conical-shaped  uterus.  The 
OS  deviated  to  the  left  with  a  single  orifice.  Both  \agina3  were 
furnished  with  hymen. 

Davillier*"  reports  a  case  of  bifid  vagina  in  a  patient  aged  18, 
who  at  the  time  he  was  consulted,  was  suffering  from  peritonitis. 
Upon  making  a  vaginal  examination  he  found  a  narrow,  shallow 
vagina  ending  in  cid-de-sac ;  a  second  effort  revealed  another 
vagina,  normally  connected  with  the  uterus,  the  cervix  of  which 
was  hard,  well-formed  and  healthy.  Examination  of  the  cid-de- 
sac  caused  great  pain,  but  he  was  able  to  diagnose  a  rupture  in 
the  septum  as  the  probable  cause  of  the  peritonitis. 

Several  cases  of  non-formation  of  the  Aagina  witli  more  or  less 
normal  uterus,  are  reported:  one  by  Flammarion,*'  of  congenital 
absence  of  vagina,  and  non-perforation  of  cervix.  The  patient, 
aged  '23,  had  never  menstruated,  but  suifercd  from  abdominal 
pain  at  each  epocli  corresponding  to  tlie  menstrual  period,  l^pon 
examination,  the  vagina  was  found  to  be  absent.  The  septum 
between  the  vagina  and  urethra  was  very  thin.  The  accumulation 
of  liquid  in  the  uterus  had  led  to  the  formation  of  an  abdominal 
tumor,  upon  which  it  was  deemed  expedient  to  open-ate.  The 
tissues  between  the  bladder  and  rectum  were  dissected  up,  and 
the  cervix  pierced  with  a  trocar,  when  a  considerable  quantity 
of  dark  fluid  w\as  drawn  off.  Death  took  place  20  days  after 
the  operation  from  septic  peritonitis.  Another,  by  Placencia,''* 
of  a  patient,  aged  2(),  also  suffering  from  an  abdominal  tumor. 
The  vagina  was  completely  obstructed  by  an  elastic  membrane, 
which  yielded  upon  pressure.  Conformation  of  external  genitals 
and  mammie   normal.     Operation   for   the  remo^•al  of  the  tumor 
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per  perineum  successful.  The  tumor  consisted  cf  rudimentary 
ovary  and  uterus,  with  complete  I'ailopian  tube. 

Polaillon'''  details  the  result  ol'  an  examination  upon  a  young 
woman  of  18,  in  whom  examination  rc^•caled  entire  absence  of 
vagina.  The  menstruation  having  become  intensely  painful,  a 
transverse  incision  was  made  into  the  perincmm,  through  which 
the  tissues  were  lacerated  lor  a  considerable  distance.  I'erforation 
of  the  impervious  os  of  the  uterus  w  as  accomplished  and  an  ounce 
of  black  Hquid  drawn  off.     Patient  made  a  good  recovery. 

Rothemberg'"  describes  seven  cases  of  malformation  of  the 
female  genitalia,  among  which  were  three  cases  of  atresia  vaginalis. 
In  one  case  the  vagina  for  its  lower  two-thirds  was  double,  and 
complicated  by  an  ha^matocolpus  and  hgematometra.  The  other 
four  were  rudimentary  developments  of  uterus,  ovaries  and  vagina. 

Anomalies  of  Clitoris. — Friedinger''^  describes  a  case  in  which 
the  clitoris  was  two  inches  in  length  and  had  a  well  developed 
prepuce.  The  glans  was  perforated  and  connected  with  the 
urethra,  from  which  more  or  less  urine  passed.  The  normal  open- 
ing of  the  urethra,  however,  seemed  to  be  in  its  usual  place, 
somewhat  posteriorly.  The  clitoris  in  this  case  represented  a 
membranous  body,  which  hung  betw^een  the  labia  majora  and 
minora,  more  or  less  blocking  the  vaginal  orifice. 

Ileinzclman, '"  of  Munich,  gives  an  account  of  a  case  some- 
what similar  to  the  preceding  one,  in  a  patient  aged  13,  exteraal 
examination  of  genitals  revealing  an  organ  somewhat  resembling 
a  penis,  situated  underneath  the  mons  veneris.  It  was  3  cm.  long 
and  1|^  cm.  thick,  with  naked  glans,  and  well-developed  prepuce. 
The  organ  w^as  not  permeal)le,  tlie  true  orificium  urethra3  being 
situated  underaeath,  fully  2  cm.  from  the  end. 

Mdlforiiv (lions  of  ihe  Mule  Urethvd. — Voituriez,'-'^  of  Lille,  in 
an  able  article  on  the  malformations  of  the  male  urethra,  prefaces 
his  remarks  with  the  method  of  its  development,  a  study  of  which 
is  essential  to  a  complete  understanding  of  the  anomalies  that 
arise  in  its  formation.  Having  established  the  data  of  the  develop- 
ment of  the  urethra,  Voituriez  concludes  that  it  is  easy  to  apply 
the  pathogeny  upon  the  ground  of  an  arrest  of  genesis,  the  marked 
differences  in  the  origin  of  the  different  portions  of  the  canal 
accounting  for  the  anomalies  observed.  He  says  that  the  law  of 
Coste,  "  The  more  retarded  the  formation  of  an  organ,  the  greater 
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the  danger  of  an  arrest  in  development,"  whicli  is  so  aptly  applied 
in  the  explanation  of  malformations  m  general,  is  especially  true 
of  the  urethra,  as  by  far  the  larger  percentage  of  malformations 
occur  in  the  balanic  region,  which  is  the  last  to  be  developed. 

Voituriez  relates  the  following  interesting  case  as  an  example 
of  balano-hypospadias :  Patient  aged  29.  Good  constitution.  The 
penis  well  developed,  also  the  testicles.  The  glans  uncovered,  the 
prepuce  being  reduced  to  a  mere  fold  upon  the  superior  body. 
The  urethra  opens  upon  the  base  of  the  glans,  from  whicli  point  a 
vertical  fissure  extends  to  the  summit  of  that  body,  representing 
tlie  entire  balanic  portion  of  the  urethra.     The  frenum  is  absent. 

Other  rare  anomalies  of  the  meatus  are  recorded,  among  them 
one  in  which  it  resembled  the  figure  8  (Yarjavoy);  another  in 
which  the  meatus  had  four  lips  (Malgaigne).  This  last  variety  is  to 
be  explained  by  a  double  formative  process  in  the  balanic  portion. 
In  some  instances,  hypospadias  coincides  with  the  persistence  of 
the  meatus  at  its  normal  place,  and  even  an  independent  formation 
of  the  balanic  channel.  Several  cases  illustrating  these  varieties 
of  malformation  are  related  by  Voituriez,  as  follow : — 

Imperforation  of  meatus  at  base  of  glans,  with  punctiform 
orifice.  Patient,  aged  5  years,  otherwise  healthy.  Normal  meatus 
imperforate.  Micturition  was  accomplished  by  means  of  tlie  false 
orifice.  Exploration  of  the  urethra  by  means  of  the  filiform 
bougie  througli  the  false  opening  showed  the  cavernous  portion  of 
the  urethra  to  be  normal  in  calibre,  but  when  turned  toward  the 
meatus  in  the  balanic  portion,  it  was  immediately  arrested.  The 
glans,  with  its  uretlira,  was  normally  develo|)ed,  with  the  exception 
of  imperlbration  of  the  meatus,  and  terminated  in  a  cul-de-sac, 
the  spongious  and  balanic  portion  having  fliiled  to  unite.  The 
urethral  canal  in  the  body  of  the  organ  failed  to  connect  witli 
that  of  the  balanic  portion,  and  a  false  opening  was  thus  produced. 

Cases  of  like  nature  liave  been  recorded  by  Dionis,  Sabbatier, 
and  Berard,  wlio  have  tried  to  explain  the  false  meatus  as  an 
imperforation  of  the  normal  meatus,  with  consequent  rupture  of 
the  urethra  (congenital  fistula)  by  pressure  of  tlie  stream  of  lu'ine. 
The  correctness  of  this  hypothesis,  altliough  controverted  by 
Voituriez,  is  apparently  borne  out  by  the  following  case  reported  by 
Tucker,'"'  of  San  Augustine,  Texas:  An  infant  of  three  months,  who 
had  not  passed  water  since  birtli,  seemed  to  be  in  great  distress, 
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fretting  and  crying  constantly;  but  tlic  cliiltl  was  not  presented 
for  examination,  lio\vo\cr,  until  four  months  later,  at  age  of  seven 
months,  relief  in  the  mean  time  ha\ing  been  obtained  by  rupture  of 
the  urethra  into  the  rectum.  At  the  examination,  Tucker  found 
an  imperforate  and  adh(n-eiit  prepuce,  upon  which  he  o})erated 
Avitli  the  result  of  ibrming  a  normal  lu-etlira  through  wliicli  urine 
passed  almost  immediately.  The  fistulous  opening  in  the  rectum 
closed,  or  at  least  the  mother  observed  no  urine  passing  by  it. 

Rdrohalanlc  Hypospadia. — (Voituriez.) — Existence  of  the 
normal  meatus  w  ith  an  independent  balanic  urethra.  Patient  a3t.  26. 
Penis  and  testicles  normally  developed.  iMeatus  permeable,  balanic 
urethra  ending  in  a  cul-de-sac.  The  false  orifice  situated  at  base 
of  the  glans.  Genital  groove  remained  open  at  anterior  extremity, 
giving  rise  to  an  hypospadias.  The  meatus,  however,  was  normally 
located  and  connected  by  a  long  canal  with  the  cul-de-sac.  This 
case  demonstrates  the  independent  formation  of  the  balanic  portion. 

Complete  Balanic  Fissure. —  Orifice  of  urethra  at  base  of  glans. 
(Voituriez.)  Patient  aged  43.  Married  and  the  father  of  three 
children.  Micturition  and  ejaculation  easily  performed.  The  glans 
was  split  into  two  halves  on  the  median  line  by  a  fissure  which  began 
at  the  base  of  the  organ.  The  urethra  was  of  normal  calibre. 
Through  a  diverticulum  connected  with  the  fissure  a  sound  could 
be  passed  into  a  cul-de-sac  to  the  depth  of  2|  cm., — this  latter 
being  an  attempt  on  the  part  of  nature  to  form  the  balanic  portion 
of  the  urethra,  which  failed  to  connect  with  the  spongious  portion. 

Some  authors  have  spoken  of  a  double  urethra  in  a  single 
organ,  ^'oituriez  says  that  according  to  the  best  embryological  data 
such  a  condition  can  not  exist ;  but  that  cases  like  those  above  cited, 
of  liypospadia  with  persistence  of  tlu^  meatus  and  balanic  portion 
of  the  urethra,  hav(^  be(^n  mistakcMi  by  them  for  a  do\d)le  lux^thra. 
Several  good  authorities,  however,  take  exception  to  this  view^ 
Tlic  following  case,  presented  by  Prof.  Lipp''''  before  tlie  ^>rein  der 
Aerzte  in  Steiermark,  seems  to  est<ablish  the  possibility  of  a  double 
un^thra  in  a  single  organ.  Patient  aged  25.  Two  openings  in 
the  penis.  The  false  un^thra  admitted  a  No.  17  sound  wliicli  could 
be  introduced  as  far  as  the  symphysis  pubis.  Gonorrhoeal  discharge 
from  both  luetliras. 

Dugald  ^ritchell^*^  also  reports  the  case  of  a  child  at  birth  in 
which  the  margins  of  the  luetliral  groove  were  still  well  marked  on 
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tlio  iiiulor  side  of  the  organ,  but  had  Hiiled  to  uiiito  so  as  to  Ibrni 
the  urethral  canaL  The  urine,  as  a  consequence,  issued  from  the- 
primitive  lu'ethral  orifice  that  opened  in  a  vaginal-hke  circular 
depression  about  the  size  of  a  goose-quill,  situated  at  the  root  of 
the  penis.  The  penis  was  considerably  shrunken.  The  testicles 
had  descended  and  were  located  in  what  appeared  to  be  the  labia 
majora,  by  reason  of  the  separation  of  the  scrotum  into  two  parts. 
Herm(iphro<liiismns. — Pozzi  and  (irattery"^^  publish  a  very 
interesting  case  of  pseudo-hermaphroditismus,  or  perineal  hypospa- 
dias, in  a  patient  dying- 
at  the  age  of  69,  of  peri- 
tonitis. The  individual 
had  always  passed  for  a 
female.      The    condition 


\riw_jf-  ^ 


of  the  outer  genital  or- 
gans is  exceedingly  ^^'ell 
shown  in  the  accompany- 
hig  cut  (Fig.  13),  and 
renders  a  lengthy  de- 
scription unnecessary. 

The  glans  (s)  was- 
conical  in  form,  12  mm. 
in  breadth.  Circumfer- 
ence at  base  43  mm. 
8u})erior  border  thin  and 
curved  ;  the  iiderior  bor- 
der represents  the  fossa 
naA'icularis,  which  is  con- 
tinuous with  the  inferior 
fossa,  only  separated  from  it  by  a  thin  membrane.  On  either  side 
of  the  m(^atus  urinarius,  two  slight  depressions  15  mm.  in  depth, 
into  which  a  filiform  bougie  could  be  introduced.  Tlicse  w(M-e 
probably  the  orifices  of  the  glands  ol'  Cowper.  The  testicles  varied 
considerably  in  size,  tlu^  left  IxMug  situated  in  tlie  inguinal  region 
and  the  right,  mucli  larger  than  the  left,  in  the  labia  majora,  and 
encroaching  upon  tlie  lumen  of  tlie  vagina. 

W.  West,''*^  ]5(>ll(n'ille,  Ills.,  ])resents  a  case  of  the  above,^ 
complicated  with  hydrocc^phalus  and  a  webbed  condition  of  tho 
fingers    and  toes.     It   was    the    seventh    child,    all    the    pre\  ious. 


Fig.  i;?— O.E.,  Labia  Ma.tora  ;  P.E.,  Labia  Minora; 
M.U.,  Mkatus  Ukknajuus;  V'.,  Intkoitus  Vagin.*;; 
li.M.,  Fkknum;  M.,  Kourciikttk;  S,  Glans;  C, 
Pkkpucp;;  C.U.,  Cori-oua  Cavernosa.— (Z,e  i^roorcs- 
MHl.) 
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children  hc\n<i;  healthy.  The  penis  was  fairly  well  developed; 
scrotum  rudimentary ;  testicles  not  descended ;  a  small  protuher- 
ance  underneath  the  penis  was  diA'ided  into  two  lobes  by  a  fissure 
from  which  urine  issued  when  pressure  was  made  upon  the  bladder. 
Tlic^  middle  and  ring-  finger  of  the  right  hand  were  fully  webbed, 
while  the  same  fingers  of  tlic  left  hand  w^ere  only  partially  unitt>d. 
The  second  and  third  toes  of  both  feet  were  entirely  webbed. 

A  case  of  hermaphroditisnuis^^  was  also  presented  by  M. 
Polaillon  to  the  Paris  Obstetrical  and  Gynecological  Society.  The 
patient  showed  many  features  common  to  the  female  sex :  mons 
veneris  well  developed,  and  two  lateral  folds  of  slvin  below  simu- 
lating the  labia  majora  and  forming  a  fourchette.  The  penis  was 
4  cm.  in  length,  ending  in  a  glans  covered  with  a  prepuce.  The 
meatus  urinarius  Avas  located  in  the  centre  of  the  glans.  Beneath 
the  penis  an  empty  scrotum  was  found,  and  behind  this  a  depres- 
sion having  somewhat  the  appearance  of  a  vulva.  No  uterus, 
ovaries  or  testicles  being  discoverable,  the  case  was  therefore  an 
hermaphroditismus  of  the  neuter  gender. 

Cryptorrliidismus. — Morpau,™  of  Tours,  France,  reported 
observations  on  a  supposed  girl  of  12  years.  She  dressed  as  a 
female,  but  looked  Uke  a  male.  Examination  revealed  a  flat  pubis, 
hairs  dark  and  abundant,  pelvis  narrow,  abdomen  hard  and 
prominent.  There  Avas  a  penis  with  marked  hypospadias.  No 
scrotum  was  present,  but  on  each  side  of  the  superior  wall  of  the 
canal  there  was  a  small  and  thin  labium,  entirely  cutaneous.  The 
meatus  urinarius  was  below  the  root  of  the  penis.  Rectal  exami- 
nation revealed  a  small,  soft  prostate.    No  testicles  could  be  found. 

An  interesting  case  is  reported  by  Faivre,"^  of  a  peddler,  21 
years  old,  who  was  admitted  to  the  Hospital  of  St.  Andre,  Bor- 
deaux. The  penis  was  about  the  size  of  a  little  finger  and  five 
centimetres  long.  The  scrotum  w^as  not  larger  than  that  of  a 
child  five  years  old,  and  contained  but  a  small  quantity  of  pigment. 
It  was  also  destitute  of  hairs,  and  presented  on  the  median  line  a 
raphe  resembling  a  membranous  cord.  The  testicles  and  the 
cpiditlymis  wvxv  not  to  be  found,  either  in  the  scrotum  or  elsewhere. 
On  the  left  side,  by  feeling  lightly,  a  thin  cord  could  be  distin- 
guished. Bectal  examination  showed  a  complete  absence  of  the 
prostate,  the  finger  easily  reached  the  base  of  the  bladder,  and 
even  as  far  as  the  symphysis  pubis.     He  had  no  venereal  desires, 


436  EMBRYOLOGY,    ANOMALIES,    MONSTROSITIES.      [tu"ueart?etr. 

though  he  had  Hved  with  a  woman  lor  about  six  years.  The  penis 
was  easily  introduced  into  the  vagina,  but  no  spermatic  fluid  was 
ejaculated.  He  confessed  to  having  liad  a  true  urethritis.  From 
the  above  description,  Faivre  concluded  that  it  was  a  case  of 
congenital,  bilateral  cryptorchidism. 

In  the  case  reported  by  Parham,''"  of  webbed  fingers  and  toes, 
the  patient  was  cryptorchitidic.  The  penis  was  diminuti\'e  with 
dorsal  elongation  of  the  prepuce  and  a  slight  liypospadias. 

Dr.  M.  F.  Podesta"'  describes  a  case  of  a  supposed  woman 
(Italian),  who  presented  upon  examination  a  well-developed  penis, 
having  at  its  base  two  folds  of  skin,  covered  with  hair,  resembling 
the  labia  majora.  The  prepuce  covered  the  glans ;  the  meatus 
urinarius  was  situated  at  the  l)ase  of  the  glans,  Ibrming  a  hypo- 
spadias. There  were  no  traces  of  uterus  or  ovaries  to  be  dis- 
covered by  rectal  examination.  This  was  evidently  a  case  of 
cryptorchidismus,  and  the  supposed  labia  was  the  divided  scrotum. 

ANOMALIES   OF    THE    HEART,  VASCULAR  AND    MUSCULAR    SYSTEMS. 

The  Heart. — Bury"^  reports  an  interesting  case  of  congenital 
atresia  of  the  conns  arteriosus,  with  incomplete  formation  of  the 
septum  ventriculorum,  and  the  aorta  necessarily  arising  from 
t]i(>  right  ventricle.  In  giving  the  etiology  of  the  case,  Bury 
presiuned  tliat  before  the  seventh  week  some  slight  obstruction 
existed  at  tlu^  origin  of  the  pulmonary  artery,  and  gave  rise  to 
tlie  hypertrophy  of  the  right  ventricle.  The  increased  pressure 
maintained  the  communication  between  the  ventricles  and  deflected 
the  septum  toward  the  left  side.  Tlie  aorta  would  naturally 
grow  into  communication  with  the  right  ventricle  and  the  increased 
work  would  give  rise  to  further  hypertrophy. 

Hayden,**^  of  FiVansville,  Ind.,  briefly  records  a  case  of  cardiac 
anomaly,  in  which  the  heart  was  consideral)ly  enlarged,  with 
marked  hypertrophy  of  the  walls  of  the  ventricle.  The  foramen 
ovale  was  still  pervious.  A  foramen  one-half  inch  in  diamet(n- 
united  tlie  right  and  left  ventricles.  The  pulmonary  artery  arose 
from  both  ventricles,  being  divided  in  the  wall  of  the  heart  into 
two  branches,  one  terminating  in  (nther  ventricle.  The  aorta  ros(^ 
normally  from  the  h^ft  Aentricle.  The  pulmonary  ^'eins  empticnl 
into  the  k^lt  auricl(\  wliich,  with  the  right,  was  slightly  liyper- 
trophied. 
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A  rare  case  of  malformed  lieart,  of  congenital  origin,  was 
observed  at  the  Columbian  University  at  Washington.  Lungs  and 
the  other  abdominal  viscera  were  normal.  The  heart,  however, 
possessed  only  tln-ee  cavities,  two  auricles  and  a  ventricle.  The 
aorta  sprang  from  the  ventricle.  Immediately  in  front  of  the 
aorta  a  second  vessel  arose,  which  bifurcated  within  eight  milli- 
metres from  its  origin.  Dr.  Lamb,  of  the  Army  Medical  Museum, 
considered  it  to  be  the  pidmonary  artery.  The  left  auricle  was 
much  larger  than  the  right;  the  foramen  of  Botal  was  pervious, 
admitting  the  tip  of  a  little  finger.  The  position  of  the  tricuspid 
valve  was  occupied  by  a  ring  of  fibrous  tissue.  A  small  pouch-like 
depression  marked  the  position  of  the  rudimentary  right  ventricle. 

Aorta. — Dr.  Boenning,"®  of  Pliiladelpliia,  reports  a  curious 
anomaly:  entire  absence  of  the  arch  of  the  aorta.  Two  vessels 
arose  from  the  left  ventricle,  one  of  which  supplied  the  upper 
extremities,  and  the  other  became  the  thoracic  and  abdominal  aorta. 

Ledwich*^^  reported  a  case  of  absence  of  the  internal  iliac 
arteiT  in  a  male  subject.  The  aorta  bifurcated  normally  to  form 
the  two  common  iliac  arteries.  The  left  branch,  however,  failed 
to  subdivide  into  the  external  and  internal  iliacs,  but  continued  as 
a  single  vessel  as  far  as  the  femoral.  Its  course  was  downward 
and  outward  over  the  psoas  muscle  for  three  inches.  It  then  made 
a  sharp  angle  and  passed  inward  over  the  ilio-pectineal  line  to 
enter  the  pelvis. 

AnomaJovs  Division  of  the  Bracldal  Artery.  —  Walters''^ 
describes  an  irregularity  in  the  above  named  artery  observed  by 
him  in  a  male  subject.  Instead  of  bifurcating  at  the  bend  of  the 
elbow,  it  passed  downward  and  slightly  outward  beneath  the 
pronator  teres,  at  which  point  it  divided  into  the  radial,  ulnar,  and 
inter-osseous.  Tlie  last  two  mentioned  occupied  their  normal 
relations;  the  radial,  however,  was  covered  by  the  pronator  teres 
muscle.  The  recurrent  radial  arose  directly  from  the  brachial  and 
])assed  over  the  tendon  of  tlie  triceps. 

Dr.  Weinlechner''"  reports  a  ^-ery  interesting  case  of  an 
anomalous  formation  of  the  circle  of  Willis.  The  internal  carotid 
artery  gave  origin  to  the  posterior  cerebral  artery,  as  well  as  to  the 
middl(»  and  anterior  cerebral.  As  a  result,  the  vertebral  artery 
was  very  small.  The  basilar  branch  was  also  anomalous,  and  gave 
rise  to  the  anterior  and  posterior  arteries  of  the  cerebellum.     The 
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anastomosis  between    the  posterior  cerebral  arteries  of  the  cere- 
belhim  was  very  shght,  the  right  ))eing'  fihform  in  size. 

Imperfordllon  of  (Esoplunjus. — M.  Vincent"''  records  a  case 
m  which  the  pharynx  ended  in  a  cnl-de-sac.  The  ocsopha^ns 
opened  into  the  trachea  by  a  very  narrow  orilice  at  about  the  third 
cartilaginous  ring. 

ANOMALIES   OF    THE    EXTREMITIES,  ETC. 

As  an  example  of  excessive  development,  the  following  case  is 
cited  by  Grandin,^^  of  New  York,  occurring  in  a  child  13  months 
old :  "  The  upper  arm  of  the  right  side  consisted  of  two  humeri, 
each  articulating  with  a  radius  and  an  ulna.  Between  the  radius 
and  ulna  was  a  third  radius  and  ulna,  possibly  also  articulating 
with  the  lower  of  the  two  humeri,  the  arm  being  semi-pronated. 
There  were  three  hands,  the  upper  had  four  fingers  and  one 
thumb,  the  latter  always  contracted,  showing  absence  of  the  ex- 
tensor muscle,  and  on  its  ulnar  side  two  rudimentary  fingers.  The 
middle  hand  had  four  fingers,  always  contracted,  the  thumb  lack- 
ing ;  the  third  hand  had  five  fingers.  Thus  the  child  possessed 
on  the  right  side  two  humeri,  three  radii,  three  ulnae,  three 
hands,  with  a  total  of  fourteen  perfect  and  two  rudimentary 
fingers.  The  hand  resembled  a  monstrous  crab  more  than  any  thing 
else.  Each  hand  could  be  moved  separately.  In  regard  to  heredity, 
the  father's  aunt  had  two  thumbs  on  each  hand,  and  another 
relative,  still  on  the  father's  side,  had  some  peculiarity  in  the  joints 
of  one  hand.  The  child's  brother  had  a  rudimentary  tail,  so  to 
spealv,  in  the  shape  of  a  coccyx  projecting  at  least  one  inch." 

Dr.  Hartley^"  also  reports  a  case  of  supernumerary  arm  on  tlie 
right  side  in  a  boy  ten  years  old.  The  scapula  of  tlie  extra 
member,  however,  was  wanting.  The  parents  were  healthy  and 
non-consanguineous.  Still,  of  the  other  children,  one  had  a  mol(% 
another  a  Pott's  disease,  and  a  third  showed  the  remains  of  a 
spina  bifida. 

An  interesting  case  from  France' '  shows  degenerative  heredi- 
tary taint  extending  tlirougli  five  genc^rations.  The  first  malfor- 
mation in  the  family  occurred  on  the  male  side  of  the  house, 
hi  a  man  born  in  1752,  with  six  toes  on  one  foot.  A  son  pre- 
sented a  similar  deformity;  and  a  daughter,  wlio  was  normally 
developed,  gave  birth  to  a  son  who  showed  tlie  same  deibrmity  as 
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liis  grandfather.  The  other  seven  children  were  normally  formed. 
One  of  the  sons,  however,  had  two  dan<>liters,  one  of  whom  had 
six  lingers  on  eaeli  liand,  and  the  otlier  had  the  same  nnmber  of 
lingers  and  six  toes  on  each  lljot.  Tlie  latter  daughter  had 
three  children,  including  a  son  doubly  deformed  Uke  the  mother, 
and  one  with  onlv  the  hands  abnormal.  One  of  the  dautihters  of 
the  fourth  generation,  with  tlie  feet  only  effected,  ga^•e  birth  to 
children  with  various  malformations  in  the  same  direction. 

Dr.  Kurnan  reports  additional  cases  where  the  peculiarity  was 
found  in  four  generations  of  Norwegian  paranoiacs  and  was  uni- 
lateral. As  has  recently  been  shown,  generations  of  six-fingered 
people  are  numerous  among  the  lowest  African  tribes. 

Wolff,'^  of  Berlin,  relates  the  history  of  a  family  in  which  three 
persons  presented  polydactylie.  The  extra  members  were  tolerably 
well  formed,  with  i'airly  developed  nails.  The  hereditary  taint 
extended  through  two  generations,  from  father  to  son  and 
daugliter,  and  from  son  to  daughter. 

Parker  and  Robinson,^'  at  the  Clinical  Society  of  London, 
read  not(^s  on  a  case  of  congenital  deformity  of  the  hands  and 
feet,  in  a  child  3i  years  of  age,  upon  which  they  operated 
successfully,  where  the  foot  was  cleft  at  its  anterior  portion.  The 
great  and  second  toes  were  united  and  the  three  outer  toes  were 
also  united  to  form  one  monstrous  "little"  toe.  The  hereditary 
taint  was  traced  from  a  grandmother  through  three  generations  in 
thirty-six  lineal  descendants  affecting  the  female  side  of  the  family. 

Fillenbaum,^^  of  \lenna,  reports  a  case  of  supernumerary 
thumb,  in  which  the  extra  member  articulated  with  the  metacarpus, 
and  could  be  moved  with  ease. 

Parliam,"  of  the  New  Orleans  Charity  Hospital,  cites  an 
interesting  case  of  congenital  deformity.  The  fingers  of  each 
hand  were  united  by  a  thick  web  of  skin  by  which  the  hands 
were  held  in  a  semiflexed  position.  There  were  more  nails  than 
fingers.  The  feet  were  also  dc^formed,  but  showed  the  markings, 
sim])ly  shallow  grooves,  for  seven  toes  on  the  right  and  eight  on 
the  left  foot.  The  line  of  nails  was  continuous,  although  thinner 
on  the  webbed  portion.  The  feet  were  much  broader  at  the  toes 
than  normal. 

Absence  of  the  extremiti(\s  is  due  to  an  arrest  of  dc^velopment 
or  intra-uterine  amputation.    We  quote  the  foUowhig  examples: — 
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Amelus. — A  Hindoo  woman,  ag(^d  40,  reported  by  Curran,^** 
illnstrates  an  arrest  in  development.  The  slight  protuberance 
dependent  from  the  cicatrix  of  the  humerus  and  shoulder  joint  on 
the  left  side,  at  the  time  of  the  examination,  and  the  one  which 
had  existed  on  the  right  side,  but  which  had  spontaneously  fallen 
off  when  the  patient  was  10  years  of  age,  may  be  regarded  as  the 
condition  of  the  ftrtal  arms  at  three  months,  at  which  time  develop- 
ment was  arrested. 

AbracJiiiis. — An  example  of  intra-uterine  amputation  of  the 
forearm  is  recorded  by  Street.^'  The  forearm  was  missing  from  a 
point  one  inch  below  the  elbow.  The  cicatrix  was  very  small, 
being  |  inch  in  length,  and  the  skin,  considerably  puckered  around 
it,  was  not  adherent  to  the  deeper  parts.  The  bones  of  the  forearm 
could  be  distinctly  felt,  the  olecranon  process  being  normal  in  size. 
The  history  of  the  case  revealed  no  hereditary  taint.  Berry  Hart,**** 
presented  the  case  of  a  man  who  was  without  the  lower  half  of 
one  of  his  arms,  and  whose  child  was  born  with  a  similar  defect. 

Partial  Ahrachla. — Neale*^^  reports  a  very  interesting  case  of 
a  small,  imperfectly  dexeloped  child.  The  left  arm  was  represented 
by  a  normal  humerus ;  the  forearm,  however,  was  malformed.  The 
radius  and  ulna  were?  illy  formed  and  the  elbow  joint  ankylosed. 
The  hand  terminated  in  two  webbed  fingers,  with  normal  nails^ 
and  a  freelv  movable  thumb.  The  right  arm  and  forearm  were 
wanting,  a  formation  rt^sembling  an  aborted  hand  being  obserA  ed, 
attached  to  tlie  shoulder.  It  was  somewhat  flexible.  Tlie  fingers- 
possessed  no  nails.  Tlie  appendage  resembled  the  flap  of  a  seal 
more  than  a  human  luuid.  It  was  hardly  considered  by  Dr.  Neale 
as  a  case  of  ectromelus. 

Ecfromelus. — Hirst,^^  reports  a  case  of  a  fa^tus  ex])elled  in  the 
fiftli  month,  in  which  there  was  a  numerical  dimiiuition  in  the 
extremities,  consisting  in  the  absence  of  the  left  lennu',  and  four 
toes  of  the  left  foot,  and  which  he  classified  as  an  ectromelic  monstcn*. 

Ajnis. — Myschkin**''  describes  an  embryo  which,  with  tlu^ 
placenta,  weighed  only  5  ])()niids.  Tlie  uppiu-  extremities  were  well 
formed  ;  tlie  bodv  wcnlge  sliajKHl ;  the  low(U*  extnMuities  were  absent. 
The  abdominal  contents  dependcnl  from  the  lower  portion  of  tlie 
abdominal  cavity,  the  walls  of  which  were  wanting.  A  condition 
of  kyphoscoliosus  and  spina  bifida  also  existed. 

CougcniiaJ  Ahsaxr  of  Pectoral  Mn-sclc. — INIaguire*^'  presented 
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to  tlic  London  Harveian  Society,  a  case  of  absence  of  the  pectoral 
muscle  in  a  bey  of  nine.  The  poctoralis  minor  was  entirely  absent, 
and  only  the  clavicular  portion  oi"  the  pectoralis  major  was  present. 
The  movements  of  the  arms  were  normal,  no  deformity  of  the 
shoulder  existmg.  He  also  met  with  a  similar  case  recently  in 
which  there  was  entire  abscnice  of  both  pectoral  muscles. 

Congenital  Defects  of  Eye  and  Ear. — Snell'"'  relates  the  case 
of  a  woman  of  26,  who  exhibited  in  each  palpebral  fissure,  at  the 
external  commissure,  a  tumor  as  large  as  a  hazelnut.  They 
projected  between  the  eyelids,  resting  against  the  globe  and  ex- 
tending into  the  orbit.  The  conjuncti^•al  covering  of  each  was 
thickened  where  most  exposed,  and  minute  hairs  grew  upon  their 
surfaces.  The  tumors  were  movable  and  free  from  the  eyeball.  In 
the  right  upper  eyelid  there  was  an  incomplete  coloboma  termi- 
nating in  a  laro-e  nodule.  It  involved  the  entire  thickness  of  the 
eyelid,  and  the  union  of  the  portions  above,  where  it  ended,  was 
indicated  by  a  sort  of  raphe. 

The  external  ear  on  the  left  side  was  for  the  most  part  absent. 
No  auditory  meatus  could  be  seen  or  felt.  The  upper  part  of  the 
auricle  was  represented  by  a  cartilaginous  ridge,  and  at  the  lower 
end,  sloping  backward,  was  a  softer  and  more  fleshy  portion  like  a 
piece  of  lobule.  A  watch  was  heard  well  on  contact.  The  mastoid 
was  very  flat,  but  on  the  opposite  side  there  was  no  prominence. 
The  right  external  ear  was  normal,  except  that  a  rc^ddish-looking 
piece  of  skin,  about  ^  of  an  inch  long,  projected  outward  from 
tlie  tragus,  close  to  the  base.  A  small  projection  also  extended 
from  the  tragus  over  the  meatus.  The  whole  of  the  right  side  of 
the  face  was  smaller  tlian  the  left. 

In  a  second  case,  a  boy  of  15,  SncU  found  an  absence  of  the 
greater  part  of  left  external  ear.  The  auricle  was  represented  by 
little  more  than  its  external  vein :  there  was  no  tragus,  antitragus 
or  any  other  cartilaginous  portion,  nor  could  any  cartilage  be  felt 
beneath  tlie  skin.  In  a  third  case,  the  cartilaginous  portion  of  the 
right  ear  was  practically  absent,  and  the  external  ear  was  repre- 
sented by  little  else  than  the  lobide.  The  external  auditory  meatus 
was  wanting-,  and  the  side  of  the  face  was  smaller  than  tlic  left. 
The  tick  of  a  watch  could  be  heard. 

Absence  of  Tliumhs. — Adam,""'  of  Konigsbcrg,  reports  a  case 
of  malformation  in  an  8  months'  foetus,  in  which  the  bones  of  the 
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arm,  iiilbrior  maxilla,  and  the  muscles  of  the  ear  were  diminutive 
in  size,  and  the  thumbs  and  small  bones  of  the  ear  entirely  absent. 

Absence  of  Nails. — A  case"  is  reported  from  the  district  of 
St.  Marguerite,  France,  in  which  a  hereditary  absence  of  nails 
occurs  in  a  family  of  several  members,  both  fingers  and  toes  being 
marked  by  the  deformity.  This  is  only  the  second  case  thus  far 
observed,  the  first  being  at  the  Anatomical  Museum  of  Berlin,  and 
recorded  by  Dr.  Block.  In  a  verbal  communication  Dr.  Sajous  reports 
three  cases  of  total  absence  of  nails  in  members  of  one  family. 

Ann  ill  Tlioracic  Cavity. — Becker,^^  of  Leipzig,  reports  a 
singular  and  very  rare  anomaly  of  an  arm  enclosed  in  the  thoracic 
cavity  of  a  child  otlu^rwise  normally  de^■eloped.  Only  the  shoulder 
of  the  left  arm  was  visible.  The  arm,  very  much  shorter  than 
the  other,  occupied  a  diagonal  position  directed  toward  the  right 
hvpochondriac  region.  The  hand  was  more  or  less  deformed,  one 
finger  being  absent  and  also  the  nail  of  the  thumb.  The  opening 
in  the  thoracic  cavity  through  which  the  arm  penetrated  was 
located  between  the  third  and  fifth  rib,  and  extended  to  within 
5  mm.  of  the  edge  of  the  sternum. 

Polymastia. — Five  cases  of  polymastia  have  been  recorded 
during  the  past  year.  Christie"^  gave  an  account  of  a  case  in 
which,  on  the  fourth  day  after  confinement,  he  discovered  milk 
pouring  from  the  axillae  of  the  patient.  An  isolated  gland,  the 
size  of  an  English  walnut,  was  the  source  of  the  supply.  He  had 
not  observed  any  such  condition  in  former  confinements  of  this 
patient.  A  unique  case  of  polymastia  is  reported  from  ^^^arsaw  by 
M.  Bieganski,""  in  which  four  supornumary  nipples  were  discovered, 
two  in  either  axilla  and  one  luider  either  breast,  and  one  on 
eacli  side  of  either  normal  nip})les,  making  ten  in  all.  Those 
in  th(!  axilla  exuded  milk  while  the  child  was  nursing,  and  from 
all  milk  could  be  pressed.  Another  curious  feature  of  tlie  case 
was  tliat  these  supernumerary  glands  were  not  fully  developed 
until  the  second  pregnancy.  Holton,""  of  Brooklyn,  relates  a 
third  case  where  tlu^  suj)plementary  glands  located  in  either  axilla, 
appeared  at  each  confincMnent,  and  gave  rise  to  very  consid(>ral)le 
incon\eniencc  to  the  patient.  Milk  could  be  pressed  from  both. 
Two  cases  are  reported  from  Calcutta,^^  where  supplementary 
breasts  were  found  in  the  axillae  of  each, — in  one  case  appearing 
in  the  first  pregnancy,  and  in  the  other  in  the  second. 
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Blackslicar,''^  of  Macon,  Georgia,  reports  a  case  of  an  anen- 
cephalus  weighing  three  pounds.  The  top  of  the  head  was 
flattened  and  the  eyes  and  ears  were  situated  on  a  hne  with  the 
ui)per  border.  The  neck  was  absent,  the  cliin  being  united  to  the 
chest.  The  thumb  of  the  right  hand  turned  backward.  The  left 
arm  presented  a  condition  of  partial  abrachius,  the  forearm  being 
missing  and  terminating  at  the  elbow  in  an  aborted  hand  with  only 
three  Angers.  The  toes  were  also  deformed.  Tlie  spinal  column 
■was  very  broad,  but  not  bifid.  The  front  and  parietal  bones  lay 
flat  upon  the  base  of  the  cranium,  with  no  intervening  brain 
substance.  The  occipital  bone  was  absent.  The  spinal  cord,  as 
well  as  the  brain,  was  entirely  wanting,  no  spinal  canal  having 
been  formed.  Ossification  had  not  occurred  in  any  of  the  bones 
of  the  spinal  column,  pelvis,  clavicle,  or  ribs. 

West,^^  of  Belleville,  111.,  recounts  a  case  of  an  anencephalic 
infant,  in  which  the  family  history  on  the  mother's  side  showed 
hereditary  taint,  a  child  having  been  born  with  a  face  like  a  bat. 
The  iniant  in  question  had  no  cerebral  mass.  The  roof  of  orbit 
absent.  Cerebellum  normal,  as  well  as  all  the  animal  functions ; 
body  symmetrically  formed,  18  inches  in  length;  weight  10  pounds. 

Brown""  reports  two  instances  of  anencephaha  born  to  the 
same  parents  in  succeeding  years.  In  the  first,  a  large  soft  tumor 
■was  to  be  seen,  around  the  edges  of  which  the  parietal  bones,  soft 
and  gelatinous,  could  be  felt.  The  tumor  was  covered  with  skin 
and  presented  a  luxuriant  growth  of  hair.  The  occipital  bone, 
together  with  several  of  the  superior  ^•ertebra,  were  absent,  so  that 
the  tumor  extended  down  the  back  for  a  considerable  distance. 
The  child  drew  a  few  breaths  and  died.  At  a  second  confinement 
another  deformed  cliild  was  delivered,  still-born,  at  8  montlis. 
The  tumor  was  not  as  large  as  in  the  first  instance.  The  occipital 
bone  was  again  absent,  but  the  vertebrae  were  fully  formed. 
Pressure  upon  the  mass  produced  tetanic  spasms.  Hydramnios 
was  also  present. 

Burr'^  presented  to  the  Chicago  Medical  Society  a  case  of  a 
fuU  term  anencephalous  foetus,  normally  developed  witli  the 
exception  of  a  spina  bifida. 

Cordes,'"*  of  Geneva,  reports  a  case  in  which  the  cranial  vault 
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was  represented  Ly  a  fibrous  membrane  that  became  tense  when 
the  child  cried  or  made  any  effort.  Large  veins  crossed  the  surface 
of  membrane,  which  also  became  swollen  on  shght  exertion.  The 
cerebral  substance,  covered  only  by  the  arachnoid  and  pia-mater, 
presented  hernia-like  through  an  opening  in  thi^  fibrous  covering 
the  size  of  a  five  shilling  piece.  The  dura-mater  was  perforated, 
and  the  gray  surface  of  the  brain  could  be  seen  through  the  other 
membrane.     Face,  mouth,  tongue  and  maxillary  bones  normal. 

Duncan^'^  relates  an  interesting  case  of  anencephalus  with 
multiple  deformity.  The  frontal  and  parietal  bones  were  absent, 
and  the  occipital  and  temporal  bones  presented  only  in  a  rudimen- 
tary state.  The  brain  cavity  was  divided  anterior-posteriorly  into 
two  lobes,  the  right  of  which  was  covered  with  a  lair  growth  of 
hair.  The  left  was  bare  and  the  brain  substance  was  enclosed  by 
a  thin  membrane  through  which  the  pulsation  of  the  vessels  coidd 
be  observed.     The  eyes  resembled  those  of  a  frog. 

Justice"^''  adds  another  case,  in  which  the  occipital  bone  and 
skill  were  entirely  absent.  The  brain  was  covered  by  the  dura- 
mater.  Double  hare-lip  and  cleft  palate  existed.  The  left  lobe  of 
the  liver  was  -sisible  through  an  opening  in  the  parietal  wall  of  the 
abdomen,  three  inches  in  diameter,  situated  around  the  umbilical 
cord.  No  evidence  of  sexual  development.    Imperforate  anus  existed. 

Thompson^"^  reports  an  anencephalous  monster  whose  mother 
he  had  attended  at  full  term.  The  child  was  fully  developed  in 
every  way  except  for  the  entire  absence  of  the  cranial  Aault,  A\"ith 
the  contents  of  the  brain  ca\  ity.  Smith^"^  exhibited  to  the  Academy 
of  Medicine  in  Ireland  a  child  aft'ected  with  enccphalocele.  The 
child  measured  21  niches  hi  length  at  birth,  and  weighed  11  ])ounds. 

Westmoreland'""  ])resented  to  the  (Georgia  State  ^Nletlical 
Society  a  case  of  a  so-called  double-headed  boy.  The  second  head 
was  situated  at  the  lower  extremity  of  the  spinal  column,  where 
the  well-mark(^d  nose,  mouth  and  eyes  were  to  be  seen.  The 
tumor  or  growth  was  covered,  with  the  exception  of  the  face,  with 
long  curls.  Suppuration  supcMveiiiiig,  operation  was  ])erl()rm(Hl 
for  its  removal,  which  also  included  the  coccyx  and  sacrum. 
Dissection  of  the  growth  revealed  well-marked  cranial  bones,  Avith 
what  was  supposed  to  be  the  dura-mater,  but  no  brain  substance. 

Cyclocephahis. — Blet'"'  relates  an  unusual  case  of  cyclopism 
in  a  human   fcrtus,  and  advances  the  opinion  that  it   might  be 
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classed  with  the  t  ycloccphalians  of  the  rhinocephalic  order.  A 
siii<ile  eye  occupied  the  median  hue  of  the  llicc  and  was  formed  by 
the  imion  of  four  eyelids,  the  eyeball  being  absent.  The  nose  was 
represented  by  a  cylindrical  horn  or  trunk,  2^  cm.  in  length. 
Mouth  was  very  small.  The  foetus  preseiited  in  addition  a  double 
tiilipes  varus,  was  cryptorchidic  with  rudimentary  penis.  The  mother 
had  previously  borne  two  healthy  and  well-ibrmed  children.  No 
cause  lor  the  malformation  could  be  suggested  by  the  parents. 

Hodges,^"'  of  Bury  St.  Edmunds,  reports  a  cyclocephalic 
monster.  The  single,  but  perfectly  formed  eye  was  situated  in  the 
median  line,  at  the  root  of  the  imperfectly  formed  nose.    The  latter 
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organ  was  destitute  of  nasal  bones  and  appendages.  The  floor 
seemed  to  be  formed  by  the  superior  maxillary  process. 

Dr.  Ecklund,  Corresponding  Editor,  Copenhagen,  sends  an 
account  of  an  int(>resting  case  of  skaphocephalus  in  a  man  59  years 
old.  The  head  was  much  compressed  laterally,  causing  a  crest- 
like projection  along  the  line  of  the  longitudinal  sinus;  hence  the 
name.  The  occiput  but  was  slightly  developed,  the  forehead 
however,  large.  Tlie  principal  measiu'cments  of  the  head  were: 
greatest  longitudinal  diameter,  190  cm.;  gnnitest  transverse  diam- 
eter, 123  cm.;  circumference  520  cm.  Ecklund  considered  this 
the  result  of  premature  synostosis  of  the  sagittal  suture. 

iJicephahis  Dihrachlns. — I'hillips,^"''  in  an  interesting  article  on 
dicephalic  monsters,  gives  results  he  obtained  in  the  dissection  of  a 
case.  The  right  head  w^as  encroached  upon  in  its  inner  surface  by 
the  left  head,  as  shown  in  above  diagram.     Greatest  length  of  the 
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two  fcEtal  heads  from  A-B  was  6f  in.;  the  aiiterior-})ostcrior  diameter 
of  the  left  head  was  3f  in.,  and  the  ri<^lit  4  in.  The  sternum 
was  single,  but  much  broader  than  normal.  The  two  necks 
were  of  equal  size  and  quite  separate,  and  arose  from  the  com- 
mon shoulders.  The  spinal  columns,  however,  were  distinctly 
visible  as  far  as  the  sacrum  and  their  separate  origin  could  be 
easily  made  out,  although  more  or  less  fused  together.  The  lower 
extremities  were   single   and  normal.     The   surface  view  of  the 


Fig.  20.— a,  right  auricle,  stretching,  witli  its  appendix,  across  transversely,  and  receiv- 
ing at  its  right  extremity: — S,,  the  superficial  vein  froin  right  head;  Xj,  the  sub- 
clavian vein  from  right  arm;  P,,  the  pulmonary  vein  Irom  right  lung;  and  X,  a 
common  trunk  formed  by  the  deep  jugular  vein  from  the  left  head  and  the  subclavian 
vein  from  tlio  left  arm.  V,,  right  portion  of  the  coninion  ventriile  giving  off: — N,, 
the  riglit  innominate  artery,  dividing  into  subclavian  and  common  carotid;  H.  P.  A., 
the  riglit  pulmonary  artery.  V,  left  portion  of  the  common  ventricle  giving  off: — 
N,  the  left  imioininate  artery,  dividing  like  its  fellow  on  the  oi^posite  side;  B,  tlie 
bulbus  arteriosus,  giving  otf  a  large  left  pulmonary  artery  ( r>.  P.  A.),  and  a  smaller 
one  to  the  inner  lung  of  the  left  side.  Li,  L,  the  bases  of  the  right  and  left  outer 
lungs.  T,  the  right  tliymus  gland.  T  II,,  T  U,  right  anil  left  trachea,  with  thyroid 
glands.  AEj,  AE,  right  and  left  oeso))hagus.  T.  \'..  transverse  vein  running  iii  the 
intercervical  integument.  II,  liver  with  H,,  its  adventitious  lobe.  D,  upper  surface 
of  the  diai)hragm.— (ii,'(;ii/i(;w?-f//t  Med.  Journal.) 

abdominal  Aiscera  upon  section  were  seen  to  be  normal.  A 
thymus  gland  occupied  the  normal  position  at  tlie  base  of  each 
neck.  The  deeper  view  as  shown  by  closer  dissection  is  depicted 
in  Fig.  20.  The  space  between  the  two  s})inal  columns  was 
occupi(Hl  by  tlie  inner  lobes  of  the  right  and  left  lungs,  into  wliich 
the  smaller  bronchi  were  seen  to  penetrate.  There  were  separate 
oesophagi  entering  the  stomach  by  distinct  openings.  The  lieart,  by 
reason  of  its  two  auricles  and  one  A-eiitricle,  resembled  the  n^ptilian 
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heart.  There  existed  a  partial  septum  in  the  ventricle  furnished 
with  a  spurious  Ibramcn  ovale.  The  blood  from  the  common  vena 
cava,  the  right  pulmonary  vein  and  the  common  Acin  of  the 
left  head  and  uppt^r  extremity  entered  the  right  auricle,  which 
latter  communicated  with  the  left  by  a  foramen  ovale  and  with  the 
ventricle  by  a  tricuspid  valve.  The  innominate  artery  arose  from 
the  right  side  of  the  common  Acntricle  and  soon  divided  into  the 
common  carotid  and  subclavian,  and  a  right  pidmonary  artery. 
The  pulmonary  vein  of  the  left  lung  emptied  into  the  left  auricle, 
which  communicated  by  a  well-formed  mitral  valve  with  the  left 
portion  of  the  common  ventricle.  This  compartment  gave  off 
(1)  a  left  innominate  that  supplied  the  left  head  and  upper 
extremities;  (2)  a  bulbus  arteriosus  which,  after  giving  origin  to 
two  left  pulmonary  arteries,  curved  downward  and  backward, 
becoming  the  aorta  and  followed  a  course  parallel  to  the  vena  cava 
inferior. 

Thoracopagus. — Wands^"'  reports  a  case  of  thoracopagus  in 
which  both  children,  females,  except  for  the  area  of  union,  were 
perfectly  formed.  There  were  two  thoracic  cavities,  but  only  one 
abdominal.  One  placenta  and  one  umbilical  cord  supplied  both. 
It  was  divided  for  a  short  distance  from  the  abdominal  wall.  A 
slight  condition  of  ectopia  abdominalis  existed,  and  through  the 
opening  Dr.  Wands  was  able  to  feel  the  liver,  which  was  single 
and  lay  across  the  cavity.  The  bodies  weighed  11  lbs.,  each  was 
over  17  inches  in  length,  and  the  two  measured  16|^  in.  in  cir- 
cumference around  the  waist. 

Van  Henkelom^'^^  describes  the  anatomy  of  a  double  monster 
in  the  Doerhaave  Laboratory,  very  similar  to  the  above.  The 
union,  however,  was  by  the  thoraces  as  well  as  the  abdomens  : 
a  single  liver,  triangular  in  form,  with  a  sulcus  in  the  centre, 
showed  where  the  union  had  taken  place.  The  heart  was  single, 
there  were  two  stomachs  and  two  duodena,  united  to  a  single 
jejunum.     The  ilium  was  double. 

Ilerrgott^"^  records  a  case  of  thoracopagus,  of  which  the 
accompanying  plate  is  a  reproduction.  Union  was  by  the 
thoraces  and  abdomens.  AVith  the  exception  of  a  double  hare- 
lip on  one  of  the  children,  tliey  were  apparently  well  formed. 
Skibbe"''  reports  a  similar  case  in  which  one  heart  was  hyper- 
trophied,   and    the  other   defective,   presenting  a   high   grade   of 
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stenosis  of  the  tricuspid  valve.  The  greater  portion  of  the  intestinal 
canal  was  common  to  both. 

King,"^  of  Clifton  Springs,  N.  Y.,  read  before  the  Edinburgh 
Medical  Society  the  history  of  the  obstetrics  and  dissection  of  a 
double  monster.  One  child  was  nearly  complete,  being  19  inches 
in  lengtli,  with  a  head  of  medium  size.  The  second  child  seemed 
to  transfix  the  first  in  the  abdominal  region,  so  that  the  two 
foetuses  faced  each  other.  In  each  the  thoracic  organs  w^ere 
complete,  the  abdominal  organs  single.  The  second  foetus  had 
only  one  leg  with  a  double  foot. 

Thoracopagiis  Parasiticus. — ]\Ioulvi  Zuhiroodcen  Ahmed^^" 
reports  a  case  of  monstrosity,  in  which  the  pelvis  and  legs  of 
a  second  female  child  were  attached  above  the  umbilicus  of  an 
otherwise  well-formed  female  child. 

Pijgodidymus. — Ilott""  relates  an  instance  of  this  form  of 
anomaly  of  a  very  peculiarly  united  pair  of  twins  that  could 
perhaps  be  said  to  come  under  this  classification.  They  were 
normally  developed  below  the  umbilicus  but  were  united  by  the 
sacral,  vertebral  and  the  iliac  bones.  A  spina  bifida  existed  at 
the  point  of  union.  The  four  inferior  extremities  were  normal ; 
the  outer  genital  organs  were  common,  but  the  internal  ones 
consisted  of  a  double  vagina.  No  clitoris  was  to  be  seen.  There 
was  a  single  placenta  and  umbilical  cord ;  the  latter,  however, 
divided,  and  supplied  each  child.  There  was  also  a  single  child 
born  at  the  same  time,  weighing  4  lbs.  The  monster  weighed  G 
lbs.  13  oz. 

Verco^^*  describes  a  case  of  a  foetal  monster  that  from  the 
description  we  have  failed  to  classify.  It  was  about  6  inches  long, 
3^  broad,  weighing  one  pound  and  one  ounce.  It  was  pear-shaped, 
and  where  the  stalk  sIkjuUI  be  were  two  diverging  finger-shaped 
processes,  one  twice  as  long  as  the  other.  The  lower  two-thirds 
were  quite  smootli  and  rounded.  The  umbilical  cord  was  situatcnl 
in  the  median  line;  at  the  junction  of  the  upper  and  middle  third  ; 
there  was  no  evidence  of  any  organs  of  sex.  The  uppcn-  third  was 
divided  into  three  unequal  lobes  in  front, — the  central  one  repre- 
senting the  head,  the  lateral  lobes  representing  tlie  limbs.  No 
evidence^  was  seen  of  any  ru(hmentary  eyes,  nor  any  external  open- 
ing of  tlie  urinary  or  intestinal  systems. 

Nansomia. — Machell"^  presented  the  dwarfed  body  of  a  foetus 
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at  8  months.  The  head  was  larger  than  normal,  but  all  the  limbs 
were  less  than  one-half  the  ordmary  length.  The  bones  were 
twisted  and  bent.  Hydramnios  was  present,  which  may  in  some 
way  account  for  the  malformation.  All  the  previous  children  had 
been  large  and  healthy. 

Exomphalismus. — Simpson^^*^  exhibited  before  the  Edinburgh 
Obstetric  Society  a'  specimen  of  an  exomphaUc  foetus  in  which 
the  whole  contents  of  the  abdominal  cavity  were  outside  the  body, 
and  called  attention  to  several  peculiar  features  in  the  case: — 
"(1)  The  labor  was  premature.  (2)  The  attitude  of  the  infant 
was  pecuhar.  Instead  of  the  usual  anterior  incurvation,  the  trunk 
curved  backward  and  to  the  right  side,  so  that  the  clubbed  feet  of 
the  foetus  were  close  to  the  right  side  of  the  occiput.  (3)  There 
was  a  maJpresentation.  Instead  of  the  head,  the  ventral  mass 
with  the  left  shoulder  and  side  of  the  thorax  were  felt  through  the 
OS.  Out  of  fifteen  such  cases  of  exomphalos,  presentation  of  the 
abdomen  had  been  met  with  in  thirteen.  (4)  The  delivery  had  to 
be  effected  artificially  by  introducing  the  hand  and  laying  hold  of 
one  of  the  lower  Umbs." 

Ectopia  Abdominale. — Hawkins^^^  describes  an  eight  months' 
foetus  with  the  following  abnormahties.  The  umbdical  cord  was 
only  2-^-  in.  in  length.  Ectopia  abdominale  was  complete.  The 
Hning  of  the  bladder  was  covered  by  meconium,  the  intestine  open- 
ing into  the  bladder.  There  was  no  distinction  between  the  large 
and  small  intestines.  The  penis  was  imperforate  and  rudiment- 
ary. It  occupied  a  position  above  the  imperfectly  developed  pubis, 
the  lateral  halves  of  which  were  united  by  a  ligamentous  band. 
The  scrotum  was  divided  and  empty,  the  testicles  undescended.  A 
large  cyst,  fiUed  with  a  clear  fluid,  was  connected  with  the  vertebral 
column.  Both  feet  were  clubbed.  Hirigoyen,^^^  of  Bordeaux, 
presented  a  case  of  ectopia  abdominale  to  the  Society  of  Anatomy 
and  Physiology. 

Ectopia  Vesicce. — Shattock"^  gave  an  account  of  a  case  of 
ectopia  vesicae.  A  complete  fissure  of  all  the  parts  on  the  median 
line  extended  as  far  as  the  umbdicus,  including  the  anterior  wall 
of  the  bladder. 

Gastrocele. — MatzdorfF,^-" Berlin,  in  an  inaugural  address,  gave 
the  history  of  a  case  of  gastrocele  and  ectopia  abdominale.  He 
accounted  for  the  abnormality  by  a  fadure  upon  the  part  of  the 
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abdominal  wall  to  unite  through  some  arrest  in  the  development 
of  the  amnion  and  peritoneum. 

Spina  Bifida. — Sutton^"^  gives  a  case  of  spina  bifida  occulta 
associated  with  scoliosis,  talipes  equino-varus  of  left  foot,  atresia 
ani,  imperforate  pharynx  with  (communication  between  oesophagus 
and  trachea,  fibrous  degeneration  of  the  vermiform  appendix, 
undue  shortness  of  the  caecum,  rectum  ending 'in  a  cul-de-sac  in  the 
prostate,  and  a  single  kidney.  Besides  these  many  malformations, 
the  spinal  column  showed  marked  abnormalities. 

Foliaceous  Foetus. — Napier^^^  gives  a  case  where,  confined  in 
the  same  amniotic  sac  with  a  healthy,  well-developed  child,  was  an 
atroplii(^d  foetus  with  which  no  trace  of  placental  attachment  could 
be  found  save  sliglit  thickening  of  the  amnion  in  proximity  of  the 
dead  foetus, — probably  an  imperfectly  formed  placenta. 
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DENTAL  EMBRYOLOGY  AND  HISTOLOGY. 

By  W.  XAYIER  SUDDUTH,  M.D.,  F.R.M.S., 


PHILADELPHIA 


In  previous  writings  the  editor  has  spoken  of  the  formation 
of  the  oral  cavity  as  an  infolding  process,  by  which  the  external 
epithelium  forms  the  mucous  lining.  The  development  does  not 
begin  strictly,  as  an  indentation  of  the  embryonic  tissues,  but 
approaches  that  end  by  outward  growth  of  the  buds  or  processes 
that  constitute  the  maxillary  arches.  The  first  appearance  of  the 
development  of  the  walls  of  the  oral  cavity  is  remarked  about  the 
twenty-fifth  or  twenty-eighth  day  of  embryonic  existence.  The 
cavity  is  then  bounded  by  the  developing  processes  of  the  superior 
and  inferior  maxillae  and  the  frontal  or  incisive  process.  The 
inferior  maxilla  arises  from  the  two  lateral  pharyngeal  arches, 
which,  growing  downward  and  outward,  unite  in  the  median  line. 
The  superior  maxilla  arises  by  three  points:  the  first  pharyn- 
geal arches  upon  either  side  of  the  face  and  the  frontal  promi- 
nence. The  lateral  buds  grow  outward  and  downward  and  attach 
themselves  to  the  nasal  process.  The  incisive  process,  developed 
from  the  frontal  prominence,  grows  between  the  two  ends  of  these 
lateral  processes,  thereby  completing  the  superior  maxillary  arch. 
The  roof  of  the  mouth  is  Ibrmed  by  the  development  of  the  hard 
palate,  which  springs  from  the  inner  side  of  the  two  lateral  pro- 
cesses of  the  superior  maxillary  arch.  They  unite  in  the  median 
line,  thus  separating  the  nasal  from  the  oral  cavity. 

These  processes  arise  from  the  pharyngeal  arches  as  solid 
buds,  and  are  covered  with  the  cpiblastic  layer,  and  hence,  as  a 
natural  result,  the  epiblast  comes  to  form  the  lining  membrane  of 
the  oral  cavity,  and  is  analogous  to  and  continuous  with  the 
epiblastic  covering  of  the  outer  portion  of  the  body. 

The  histological  appearance  of  the  tissues  of  the  mucous 
membrane  of  the  mouth  of  a  serial  line  of  porcine  fcetuses  may  be 
seen  in  the  accompanjing  lithographic  plate,  the  figures  of  which 
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were  made  from  photomicrographs  taken  from  shdes  of  the  editor's 
own  preparation.  By  reference  to  the  plate  it  will  be  seen  that 
there  exists  very  little  difference  in  ibrm  between  the  cells  of  the 
mesoblastic  and  epiblastic  layers.  Those  of  the  epiblastic  layer 
at  this  stage  of  development,  il,  are  round,  while  those  of  the 
mesoblastic  layer,  seen  at  ct,  are  somewhat  oval;  the  difference  is 
not,  however,  marked.  There  has  been  no  attempt  upon  the  part 
of  nature  to  differentiate  a  cell -body.  The  cell  consists  at  this 
stage  of  development  of  round  or  slightly  oval  nuclei.  The  editor 
has  failed  in  all  his  studies  upon  well-preserved  embryonic  tissue, 
either  with  the  microscope  or  by  photography,  to  differentiate 
such  lines  of  division  as  are  represented  by  most  writers  upon 
embryonal  histology.  The  nuclei  of  the  mesoblast  lie  imbedded 
in  a  bed  of  protoplasm,  in  which  they  are  more  or  less  irregularly 
distributed.  The  cells  of  tlie  epiblastic  layer  are  arranged  in  a 
parallel  row,  il ;  but  as  the  tissues  advance  in  age  this  regularity  is 
more  or  less  lost.  Fig.  B,  il.  If  this  occurred  only  in  a  few 
instances,  the  editor  might  be  led  to  believe  that  he  was  mistaken ; 
but  in  his  study  of  embryology,  extending  over  six  years,  during 
which  period  he  has  examined  some  hundreds  of  embryos, 
including  among  the  different  varieties  of  embryos  studied  beside 
human,  rabbits,  pigs,  lambs,  calves,  dogs,  cats,  snakes,  tadpoles, 
salamanders,  eels,  alligators,  chicks,  etc.,  he  has  never  noticed 
any  marked  divergence  from  this  rule.  From  these  observations  he 
is  led  to  infer  that  the  nucleus  is  the  essential  part  of  the  cell, 
and  that  the  cell-body  is  an  after-product.  The  illustration,  A, 
taken  from  tlie  inferior  maxilla  of  a  ftrtal  j)ig,  one  centimetre  in 
length,  histologically  compares  with  a  human  embryo  of  twenty- 
five  days, — the  stage  when  the  formation  of  the  oral  cavity  begins; 
also  with  a  ftctal  rabbit  of  twehe  days.  The  embryonic  connective 
cells  at  this  age  are  composed  of  nucleated  bioplasm,  and  present 
no  indication  as  yet  of  fibrillation.  Tliey  are  thinly  dispersed 
throughout  the  protoplasmic  basement  substance.  They  stain  quite 
deeply  witli  luematoxylin,  and  stand  out  in  marked  contrast  to  tlie 
basement  substance  when  the  latter  is  stained  w  itli  ("osiii.  In  tlu^ 
specimen.  A,  of  plate,  the  single  layer  of  cells,  il,  constituting  the 
(^ntire  thickness  of  the  epiblast,  has  been  artificially  torn  from  the 
underlying  mesoblastic  tissue.  Upon  the  surface  of  this  layer  a 
dark  line  appears,  which  consists  of  the  condensed  surface  of  the 
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mass  of  protoplasm  of  which  the  embryo  is  made  up  (membrana 
prima  of  Ilensen).  Upon  the  under  surface  of  the  layer  of  cells 
another,  but  more  dimly  differentiated,  line  is  also  seen. 

This  has  been  called  the  basement  membrane.  Wliile  it  is 
true  that  the  epiblast  separates  quite  readily  from  the  mesoblast 
on  this  line,  which  latter  adheres  to  the  epiblast,  yet  most  histolo- 
gists  hesitate  to  ascribe  to  it  the  characteristics  of  a  membrane. 
The  fact  that  it  presents  no  liindrance  to  the  infolding  of  the 
infant  layer  of  the  rete  Malpighii  in  the  processes  of  development 
of  glands,  hairs,  enamel  organ,  and  such  other  products  of  the 
epiblast  militates  against  its  membranous  nature.  Some  have  called 
it  a  structureless  membrane ;  but  it  is  hard  to  conceive  of  such  a 
thing  in  the  present  status  of  histology  as  a  structureless  function- 
ating body.  In  Fig.  B  the  epiblastic  layer,  ep,  is  seen  to  have 
considerably  thickened,  and  now  consists  of  several  layers  of  cells 
more  or  less  irregularly  arranged.  The  same  superficial  basement 
lines  are  presented  as  in  the  preceding  figure.  There  is  also  a 
slight  indication  of  a  breaking  up  of  the  intercellular  protoplasm 
into  cell-bodies.  This  action  is  not  well  marked;  however,  lines 
of  subdivision  do  here  and  there  appear. 

The  embryonic  connective  tissue  cells  of  the  mesoblast  have 
somewhat  increased  in  size,  and  have  assumed  a  more  oval  appear- 
ance than  was  noticed  in  the  previous  figure.  The  length  of  the 
embryo  from  which  Fig.  B  was  taken  was  one  and  a  half  centi- 
metres; that  of  the  next.  Fig.  C,  three  centimetres.  In  this  a 
marked  change  in  the  epiblastic  layer,  ep,  may  be  observed.  It 
may  now  be  divided  into  an  infant  and  an  older  layer.  These 
terms  first  appeared  in  English  in  Dr.  Dean's  translation  of 
Legros'  and  Magitot's  dental  follicle.  A  comparative  table  of 
the  terminology  is  shown  on  the  following  page. 

Tlie  m:u-k(Hl  differenc-e  betwecni  the  infant  layer,  il,  and  the 
oldcu-  layer,  ol,  of  the  thickened  epiblast,  ep,  is  rei)rescnted  in 
Fig.  C  of  plate.  It  will  be  plainly  seen  that  the  infant  layer  is 
here  mad(>  up  of  two  or  more  rows  of  nuchn,  and  that,  as  they  are 
crowded  up  toward  the  surface  by  the  develo])ment  of  other  nuclei 
in  tlie  infant  layer,  the  older  nuclei  collect  around  tliemselves  more 
or  less  cell-body,  which  increases  the  nearer  they  approach  the 
surface.  These  nuclei  with  their  cell-body  constitute  the  older 
layer  of  rete  Malpighii. 
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The  above  diagram  shows  a  comparison  between  the  developing  mucous  membrane,  mature  mucous 
membrane,  and  skin.  Between  the  epidermis  and  dermis  lies  the  division  line  commonly  called 
the  "  basement  membrane." 


At  this  stage  of  development,  cellular  activity  is  augmented 
througliout  tlie  entire  infant  layer.  On  the  surface  of  the  body  it 
gives  rise  to  the  development  of  the  dermal  appendages  by  an 
infolding  process,  while  the  hand  with  the  cords  for  the  tempo- 
rary teeth  is  formed  in  the  oral  cavity.  The  processes  are  con- 
comitant and  the  result  of  tlie  same  expression  of  cellular  activity. 
No  difference  between  the  infant  layer  of  the  external  skin  and  of 
the  mucous  membrane  of  the  mouth  can  be  made  out  by  micro- 
scopic or  chemical  research.  The  directive  impulse  also  appears 
to  be  of  like  nature,  but  the  ends  attained  are  very  dissimilar.  In 
each  case  there  is  dipping  down  of  the  infant  layer  into  the 
subepithehal  connective  tissue.  In  some  instances  this  results  in 
the  formation  of  hairs  ;  in  others,  sebaceous  or  sudoriferous  glands. 

The  cords  of  the  temporary  teeth  in  their  incipiency  very 
much  resemble  the  processes  for  de\"(^loping  hairs :  in  fact,  this 
resemblance  is  retained  until  the  invagination  of  the  bulbous  cords 
is  more  or  less  complete.  Just  what  is  the  character  of  the  vital 
principle  or  directing  agency  that  intervenes  to  determine  the  form 
of  the  residting  tissue  we  have  ne\er  been  able  to  ascertain.  It 
is  in  all  probability  the  law  of  heredity  or  reproduction  of  iy^e 
as  laid  down  in  the  first  created  of  each  species  of  life.  This 
indwelling  principle  seems  to  have  permeated  even  to  the  ultimate 
divisions  of  tissues,  as  we  are  able  to  discern  them,  viz.,  cells. 
Each  and  every  individual  cell  has  its  function  to  ptn-form,  and 
the  function  of  an  organ  is  nothing  more  than  the  aggregated 
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activities  of  tlie  individual  cells  which  go  to  make  up  that  organ. 
The  "-bourlet"  or  band  for  the  temporary  teeth  deepens  until  it 
has  reached  the  typal  demands  in  the  individual  species  in  which 
it  develops.  Then  from  the  inner  side  are  given  off  at  regular 
intervals  the  cords  for  the  several  temporary  teeth,  five  on  either 
side  of  the  symphysis  mentis  in  either  jaw,  twenty  in  all.  These 
grow  deeper  into  the  substance  of  the  jaw  than  did  the  band; 
and  when  they  have  reached  the  ty^al  dc^mands  of  growth,  they 
become  invaginated  and  the  enamel  organs  for  the  several  teeth  are 
formed.  We  find  the  same  procedure  in  the  development  of  hairs. 
The  buds,  or  processes  which  are  given  off  from  tlie  infant  layer 
for  the  formation  of  hairs,  dip  into  the  subepithelial  tissues  to 
varying  depths  in  different  species,  as  well  as  on  different  parts 
of  the  body  of  the  same  animal.  Here  again  we  find  the  likeness 
of  the  antitype,  and  the  cells  of  that  special  portion  of  the  infant 
layer  obeying  this  apparent  law  of  reproduction.  The  editor  firmly 
behoves  that  function  may  modify  form  in  the  adult;  but  that  it 
has  any  noticeable  influence  on  embryonic  development  he  should 
hesitate  to  concede.  Change  in  form,  the  result  of  adaptation 
to  environment,  operates  to  alter  form  through  the  impression 
given  to  the  offspring  at  the  time  of  fructification  of  the  ovum. 
This  impression  is  carried  throughout  the  development  of  the 
embryo. 

In  Fig.  C  it  will  be  seen  that  the  older  layer  has  become 
considerably  thickened,  but  that  the  infant  layer  has  not  materially 
changed.  The  subepithelial  connective  tissue  cells  have  become 
more  markedly  fibrillated,  and  the  fibrous  intercellular  substance 
has  also  considerably  increased.  The  celJs  in  the  enamel  organs 
at  this  stage  have  become  more  or  less  stellate.  The  cells  of  the 
inner  tunic  in  tlie  region  which  w^ill  represent  the  apex  of  the 
tooth  are  assuming  an  elongated  form,  which  gradually  increases 
until  they  are  columnar.  This  is  plainly  seen  in  the  ameloblastic 
layer  of  the  enamel  organ  in  ftrtal  pigs  ten  (centimetres  in  length : 
from  one  such  the  last  figure,  D,  is  taken.  The  infant  layer  of 
the  rete  Mal])ig]iii  a])pears  as  in  Fig.  E;  the  older  layer  has 
thickened,  and  upon  the  surface  the  cells  present  a  more  or  less 
elongated  appearance, — thus  forming  the  oldest  laj/er^  which 
compares  to  the  corneous  layer  in  the  skin.  The  oldest  layer 
of  the  mouth  never  presents  such  a  character,  however,  because 
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it  is  continually  bathed  witli  the  fluids  of  the  mouth,  and  is  thus 
prevented  from  becoming  desiccated. 

Dr.  L.  C.  Ingersol,  Keokuk,  Iowa,  in  an  original  contribution 
to  the  Annual,  presents  a  unique  drawing  of  the  organic  portions 
of  a  tooth,  as  shown  in  the  accompanying  figure.  It  represents  a 
tooth  from  which  all  the  lime  salts,  including  the  basement 
substance  m  wiiich  they  were  deposited,  liave  been  removed. 
Only  the  vitalized  organic  portions  are  left,  consisting  of  tlie  pulp 
and  its  appendages,  with  the  dentinal  processes  and  the  cells  found 
in  the  cementum.  He  seeks  to  show  more 
clearly  the  intimate  relation  of  the  peripheral 
portions  with  the  central  nervous  organ,  the  pulp, 
and  thus  to  demonstrate  the  true  character  of 
the  living  organism  upon  which  dentists  are 
called  to  operate.  He  holds  that  we  have  become 
so  accustomed  to  associating  the  fibrils  of  the 
odontoblasts  with  the  dentine  that  we  are  apt  to 
lose  siglit  of  theu^  true  character  as  prolongations 
of  the  pulp.  He  finds  evidence  of  the  correctness 
of  these  statements  in  our  nomenclature, — "  den- 
tinal fibrils"  and  "sensitive  dentine,"  etc.  He 
continues:  "It  would  seem  from  the  language 
often  used  and  from  the  methods  of  operating 
commended,  that  many  in  the  profession  beheve 
that  the  life  whicli  the  dental  operator  encounters 
in  the  dentine  is  the  life  solely  of  the  dentine. 
He  calls  it  sensitive  dentine,  and  uses  local  an- 
aesthetics and  caustics  with  nonchalant  freedom, 
backed  by  many  professional  recommendations, 
under  the  impression  that  he  can  suspend  or  even  destroy  all  sen- 
sation in  the  dentine  without  affecting  the  life  of  the  central  organ 
ol' sensation.  A  glance  at  the  illustration  liere  given  will  convince 
any  one  of  the  fact  tliat  the  life  of  the  one  cannot  be  tampered 
witli  without  endangering  the  life  of  the  other.  The  investigations 
of  John  Tomes  and  others  wlio  liave  made  the  dentine  a  subject 
of  study,  show  that  the  so-called  dentine  fibrils  are  nerve  fibrils, — 
tliat  whatever  else  may  surround  them  in  the  tubules,  they  con- 
tain at  least  a  filament  of  nerve  tissue  with  characteristic  nerve 
functions." 


Fro.  ].— Dextat-  Gan- 
glion AND  ITS  Pro- 
cesses (semi-diagram- 
matic).—A,  I'eripheral 
flexus  of  nerves ;  B, 
Bone  cells  with  flbrilla;. 
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We  are  willing  to  admit  that  the  fibrils  perform  the  function 
of  nerve  tissue  ;  but  that  true  nerve  filaments  have  ever  been 
demonstrated  we  very  much  doubt.  At  the  time  when  Tomes 
made  his  studies  on  the  pulp,  very  little  was  known  about  terminal 
nerve  fibrils  as  compared  with  what  is  now  known;  and  no 
good  authority  can  now  be  found  who  claims  more  tlian  the  power 
of " simulating  the  function  of  a  nerve"  for  the  dentinal  fibrils. 
They  arise  from  the  odontoblasts,  and  these  bodies  are  in  intimate 
relations  with  the  terminal  fibrils  of  the  main  nerve  trunks  of  the 
pulp.  The  fact  that  the  true  character  of  the  method  by  which 
sensation  is  transmitted  to  the  pulp  is  not  known,  does  not  in  the 
least  militate  against  the  ingenuity  of  Dr.  Ingersol's  conception  of 
the  ganglionic  nature  of  the  pulp,  with  the  fibrils  performing  the 
function  of  nervous  tissue.  He  is  inclined  to  accept  the  name 
nerve  for  pulp,  as  more  befitting  its  character  and  function.  He 
says:  "The  use  of  the  word  pulp  dates  back,  no  doubt,  to  a  time 
before  the  true  anatomy  of  the  teeth  had  been  discovered;  when 
teeth  were  considered  to  be  bones  and  the  dental  nerve, — and 
when  brain  and  marrow  were  held  to  be  the  same  kind  of  marrow-, 
tissue.  We  might  now,  therefore,  with  as  much  propriety  call  the 
brain  the  '  cranial  pulp '  as  to  call  the  central  organ  of  the  tooth 
structure  the  'dental  pulp.'"  Dr.  Ingersol  would  favor  the  name 
dental  ganglion  as  being  more  in  keeping  with  its  character  and 
function.  He  holds  that  it  is  a  "vesicular  or  corpuscular  ganglion, 
rather  than  a  tubular  or  fibrillous  one.  The  nerve  cells  are 
multipolar,  contributing  nerve  force,  rather  than  acting  as 
conductors  of  sensation.  The  physiological  relations  of  the 
peripheral  dental  plexus  to  the  dental  ganglion  are  rendered  more 
apparent  in  pathological  conditions.  When  an  operator  is  working 
in  the  periphery  of  the  dentine  the  patient  often  insists  that  tl:e 
instrument  is  in  contact  with  the  nerve.  The  pain  is  deep  seated 
and  so  intense  that  he  attributes  it  to  the  central  nerve.  The 
converging  nerve  fibres  afford  a  direct  connection  with  the  dental 
ganglion,  and  pathological  conditions  of  the  periphery  are  readily 
communicated  to  the  nerve  centre. 

"  Sometimes  a  cavity  is  filled  with  a  plug,  not  larger  than  a 
pin's  head;  but  the  operation  proves  so  irritating  to  the  peripheral 
nerve  plexus,  and  the  communication  is  so  direct  through  the  nerve 
fibrils  to  the  nerve  centre,  that  the  dental  ganghon  dies  as  a  result. 
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This  lias  happened  more  than  once  in  the  nioutli  oi'  a  patient  of 
the  editor.  From  childhood  np  to  womanhood  lier  teeth  have 
been  so  sensitive  that  the  pain  attending  the  operation  of  fiUing, 
whether  the  cavity  was  large  or  small,  has  been  of  the  most 
excruciating  character,  and  the  result  has  been  that  many  of  the 
dental  ganglia  have  died, — and  from  such  teeth,  too,  as  had  no 
decay  reaching  wdtliin  two  or  three  Imes  of  the  chamber  of  the 
nerve. 

"  The  illustration  given  also  shows  clearly  the  nature  of  the 
operation  and  what  is  required  in  extirpating  the  dental  nerve. 
In  the  early  days  of  dental  science,  when  the  anatomy  and  physi- 
ology of  the  teetli  began  to  be  studied  with  considerable  zeal,  many 
teeth  ganglia  were  drawn  out  from  extracted  teetli  for  experiment, 
and  the  odontoblasts  were  found  clinging  by  their  processes  to  the 
dentinal  walls.  A  very  large  proportion  of  the  teeth  treated  by 
devitalizing  and  removing  the  ganglion  are  afterward  more  or  less 
sensitive  to  severe  pressure,  on  percussion, — at  times,  too  tender  for 
comfortable  mastication.  The  cause  undoubtedly  lies  in  the  fact 
that  there  is  dead  matter  in  the  tubules  of  the  dentine,  if  not  in  the 
canal  of  the  tooth  root,  sufficient  to  affect  unfavorably  the 
cementum  and  the  alveolo-dental  membrane.  These  are  facts 
that  pathological  science  must  recognize." 

"The  illustration  also  shows  the  intimate  vital  relation  of  the 
cementum  to  the  dentine.  We  have  represented  two  lacunal  cells 
of  the  cementum  in  the  drawing.  The  processes  of  these  bone  or 
cement  cells  enter  and  inoculate  with  the  dentinal  plexus  of  fibres 
on  the  periphery  of  the  dentine.  As  the  fibrilhe  of  the  dental 
ganglion  also  inoculate  with  the  plexus,  it  is  evident  that  a  tooth 
is  not  wholly  dead  when  the  ganglionic  centre  is  destroyed.  It 
derives  life  and  support  through  the  cementum  and  root  membrane. 
There  is  no  more  difficult  and  delicate  operation  to  l)e  performed 
by  dentists  than  that  of  extirpating  the  dental  nerve.  Extirj)ation 
means  not  simply  devitalizing,  but  wholly  getthig  rid  of  the 
devitalized  tissue.  It  means  to  /»v7/,  and  yet  save  alive.  In  con- 
clusion, it  must  1)0  remembered  that  from  25  to  38  per  cent,  of 
dentine  is  animal  tissue,  and  in  tlie  o])eration  of  extirpation  the 
dental  operator  has  before  him  the  ])roblem  as  to  how  much  of  the 
dentine  tissue  may  be  devitalized  without  endangering  the  entire 
life  of  the  tooth."  ' 


Fo'JJinuUo...]  DENTAL   EMBRYOLOGY   AND   HISTOLOGY.  459 


MICROSCOPIC    STRUCTURE    OF    A    HUMAN    TOOTH. 

V.  II.  StowcU,  Anil  Arbor,  also  represents  the  histological 
appearances  of  the  living  portion  of  a  hnman  tooth  in  a  very  fine 
plate.  The  continuity  of  the  odontoblasts  by  means  of  their  hbrils 
with  the  cementoblasts  is  well  shown.  He  says  that  there  are 
three  separate  forms  of  processes  arising  from  each  odontoblast : 
(1)  those  that  unite  it  to  its  fellow;  (2)  those  by  which  it  forms 
its  attachment  to  the  connective  tissue  cells  of  the  pulp  proper ; 
and  (3)  those  that  pass  into  the  dentinal  tubules,  the  dentinal 
fibrils.  The  latter  branch  as  they  approach  the  periphery  of  the 
dentine  and  hnally  unite  with  the  cells  of  the  granular  layer  and 
the  cementoblasts.  The  tooth  pulp, — upon  the  surface  of  w^hich 
the  odontoblasts  lie,  is  composed  of  connective  tissue,  nucleated  cells, 
blood-vessels  and  nerves.  The  latter  end  in  non-meduUated  fibres 
most  numerous  upon  the  peripheral  portions  of  the  pulp  in  juxta- 
position with  the  odontoblastic  layer,  some  of  the  fibres  passing 
between  the  cells  of  the  latter,  from  which  fact  it  has  been  inferred 
that  they  accompany  the  dentinal  fibres  to  their  termini.  This 
fact  has,  however,  never  been  demonstrated,  although  clinically 
many  of  us  would  like  so  to  believe.  This  want  of  demonstration 
may  be  explained  by  our  lack  of  knowledge  as  to  how  to  stain 
nerve  tissues  that  have  been  acted  upon  by  the  acids  used  for 
decalcifying  the  tooth  substance. 

Reaarding:  the  manner  of  the  formation  of  the  basis  substance, 
in  the  development  of  dentine,  Dr.  R.  R.  Andrews,  of  Cambridge, 
Mass.,  in  an  original  paper  for  the  Annual,  says:  "In  the  investi- 
gation of  the  formation  of  dentine  with  the  higher  powers  of  the 
microscope,  from  tissue  which  has  been  decalcified  by  the  action 
of  acids,  there  is  found  between  the  fully  calcified  tissue  and  tlu^ 
adjacent  organic  tissue,  from  which  it  is  formed,  a  peculiar  hyaline 
substance,  which  in  its  physical  and  chemical  ])ropcrties  resembles 
tlie  basis  substance  of  bone,  and  has  been  described  and  named  by 
Prof.  Ilarting  as  calcoglobulin.  As  a  rule,  histologists  have  used 
this  term  in  describing  this  tissue,  found  everywhere  on  the  border- 
land of  calcification.  In  an  investigation  extending  over  several 
months,  the  formation  of  this  layer  has  interested  me  exceedingly. 
It  is  best  studied  in  cross-sections  of  forming  teeth  where  calcifica- 
tion has  but  just  begun.     In  these  sections  we  find  against  the 
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forming  dentine  globular  masses  of  a  different  nature  from  the 
cells,  of  various  shapes  and  sizes,  and  taking  into  their  substance 
two  or  more  of  the  formative  cells.  Globules  which  have  enlarged, 
join  together  into  masses  forming  buds,  and  reaching  their  t}pal 
width,  expand  laterally,  meeting  and  coalescing  with  others.  The 
odontoblasts  which  have  not  yet  been  taken  into  the  substance  of 
the  buds,  appear  about  twice  the  usual  length  and  extend  up  into 
the  layer  of  odontoblasts  above.  The  buds  of  calcoglobuhn  stain 
in  the  same  manner  as  the  band  of  already  formed  dentine.  Small 
globules,  '  calcospherites,'  are  seen  within  the  odontoblastic  layer, 
of  different  sizes  not  as  yet  joined  to  the  formed  dentine :  these 
have  a  glistening  appearance  when  unstained,  and  cannot  be  mis- 


Fio.  2.— A,  Massks  of  ('Ai.cdSPiiKKrrEs.    15,  Formed  Dentine. 

taken  for  cells.  We  sometimes  see  one  of  them  forming  between 
two  of  the  odontoblasts,  and  oftentimes  two  or  more  small  onc^s  an^ 
joined  together  to  form  a  larger  one.  By  coalescing  they  thus 
form  a  layer  about  the  width  of  tlic  band  of  already  calcified  den- 
tine, and  also  of  the  width  of  the  band  of  formative  cells,  the 
odontoblasts.  These  facts  seem  to  liim  to  have  much  significance. 
He  has  not  found  the  formation  of  tliis  band  so  pronounced  in 
dentine  in  a  more  advanced  stage  of  calcification;  but  he  never 
fails  to  find  globules,  or  'calcospherites,'  in  the  layer  of  formative 
cells  in  tissue  that  has  been  carefully  preparcnl."  Tlie  tlu^ory  has 
been  recently  advanced  that  the  osteoblasts,  in  tlu^  formation  of  the 
jaw-bone,  individually  become  calcospherites,  whose  outer  surfaces 
take  in  the  salts  of  lime,  thus  becoming  the  basis  substance, — the 
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central  portion  remaining  uncalcified,  as  the  bone  corpuscle ;  but  Dr. 
Andrews  observed  that  wherever  these  globules  take  the  osteoblasts 
into  their  substance,  the  latter  lose  tlioir  individuality  in  the  layer 
ol'  tissue  formed  by  the  coalescence  of  these  globular  masses. 

The  aggregation  of  calcospherites  is  first  seen  on  the  edge  of 
the  newly  calcified  tissue,  and  is  shown  in  Fig.  2,  A.  These 
globules  are  of  different  shape  and  size;  and  as  they  unite  they 
ibrm  large  masses  or  buds,  as  seen  in  Fig.  3.  It  will  be  seen 
in  this  illustration,  a  cross-section  of  the  tooth  of  a  calf,  that  a  band 
of  calcified  tissue,  c,  has  formed  and  another,  b,  is  forming  by  the 
development  of  the  buds  of  calcoglobulin  into  another  layer.  At 
the  side  of  the  central  bud  are  clearly  seen  two  of  the  cells  which 


Fig.  3.— a,  Forming  Layer  of  Calcospherites.    B,  Formed  Layer.    C,  Calcified 
Layer  of  Dentine.    D,  Outer  Layer  Enamel. 

are  being  enclosed  by  these  globular  grow  ths,  and  apparently  there 
are  new  layers  of  odontoblasts,  A,  forming  just  above. 

In  conclusion,  the  writer  holds  that  the  results  of  his  investi- 
gation of  the  formation  of  this  layer  of  calcoglobulin  tend  to  con- 
firm him  in  the  theory  he  has  already  advanced,  viz:  That  in  the 
development  of  the  dentine  from  the  formative  pulp  there  are  other 
cells  than  the  odontoblasts  involved.  These  he  considers  only 
matrix  formers,  being  m(Mnl)raneless  masses  of  protoplasm  that  are 
stjuare  and  ending  abrupt!}  against  the  ibrmer  dentine,  having 
apparently  nothing  to  do  with  the  formation  of  the  dental  fibrils ; 
these  being  formed  by  anotlier  \  ariety  of  cells  that  are  pear-shaped, 
and  wliicli  ma}-  be  called  the  dentine  corpuscles,  and  which  have 
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the  important  function,  namely:  the  nourishment  of  the  matrix  or 

basis  substance  of  the  dentine. 

Allen,  of  New  York,  in  an   original  paper  written   for  the 

Annual,  considers  the  histology  and  physical  characteristics  of  the 

neck  of  the  tooth  in  their  relation  to  failure  of  fillings  at  that  point. 
The  term  "  neck,"  as  used  in  his  paper,  applies  to  a  space 
extending  j^  of  an  inch  above  and  below  the 
gingi^■al  margin,  when  the  parts  are  healthy  and 
normally  developed.  He  maintains  ''that  the 
tooth,  taken  as  a  whole,  is  the  most  composite 
organ  in  the  body.  Within  the  space  desig- 
nated as  the  neck  we  find  the  hardest  as  well 
as  the  softest  of  the  calcified  portions,  enamel 
and  cementum.  The  latter  has  a  Hving  con- 
nection with  the  underlying  dentine  and  the 
cementum  usually  slightly  overlaps  the  enamel 
at  this  point ;  but  there  is  no  union  between 

Fig.  4.— DiAGKAMMATIC     .,  .  ..,  ..,  ,  .,  X'PP 

View  of  Face  of  bicus-  tlio  two,  either  Vital  or  mechaiiical.    iiiie  force 

piD  Tooth,  with  Filling 

IN  section.-a  Filling;  B,  docreases  from  the  dentine  toward  the  enamel; 

Enamel  edge  with  cracks.  ' 

but  it  increases  from  the  dentine  to  the 
cementum  and  the  peridentium.  The  enamel  is  non-sensitive,  and 
non-vascular ;  the  peridentium  is  both  sensitive  and  vascular. 
The  connection  is  vital.  This  fact  cannot  be  too 
constantly  kept  in  mind  by  the  practitioner,  for  it 
has  an  important  bearing  on  the  success  of  dental 
operations,  especially  on  those  that  encroach  on  the 
neck  of  the  tooth.  At  this  point  the  enamel  is 
tliiiinest  and  most  easily  separated  from  the  dentme. 
A  filling  in  an  approximal  cavity,  extending  nearly 
to  the  free  margin  of  the  enamel,  has  a  very 
insecure  foundation.  After  the  first  pieces  of  gold 
have  becni  placed  in  position,  no  satisfactory  view 
MA^Tic^'si^-rioNlL'  of  the  fioor  of  the  cavity  can  be  obtained,  and  the 
THRoiTGH  Filling"  filling   mav  b(>  finished,  ])olished,  and  the  patient 

SHOWING   Wedge-     -.         .  i     '    •   i  ^  n     ■•  n 

.sHAi'E  Enamel  dismissed  without  a  thouij^ht  of  danger  or  fear  of 

BoKDEii.— A,  Filling ;  ~  ~ 

wc<ige-Jiiapcd.  '"^^'''  ^'^^    results,  aud    yet  tlie   filling    be  a   poor  one. 

The  enamel  edge  may  not  cliip  oft'  at  once,  and  last 

through  the  operation  and  seem  firm  ;  but  after  a  time  it  falls  away, 

having  been  loosened  during  operation,  or  slightly  separated  from 
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the  dentine.  Caries  inevitably  follows.  In  a  so-cuIIchI  dead  tooth 
the  disorganization  of  the  grannlar  layer  in  tlie  dentine  subjacent  to 
the  enamel  makes  the  union  between  the  two  tissues  even  more 
frail  than  it  was  in  the  living  tooth,  and  tlie  breakage  point  more 
pronounced.  Structural  faults  in  the  enamel  itself  form  another 
element  of  danger.  Owing  to  the  method  of  calcification  of  the 
enamel  caps  in  bicuspids  and  molars,  certain  defects  or  variations 
from  the  normal  type  are  frequently  met  with.  Tliese  defects  are 
most  common  in  the  sulci  of  the  teeth  named.  Calcification  com- 
mences on  the  prominences  of  the  cusps,  giving  rise  to  as  many 
points  of  calcification  as  there  are  cusps.  When  they  meet  these 
cusps  do  not  always  unite,  and  a  crack  or  crevice  is  formed. 
These  faults  are  generally  on  the  cervical  portion  of  the  enamel 
midway  between  the  buccal  and  palatal  faces.  They  differ  from 
those  found  on  other  portions  of  the  tooth,  in  that  they  resemble 
more  closely  an  ordinary  crack  produced  in  sound  enamel  by 
mechanical  force  or  desiccation. 

"  A  third  point  in  the  form  of  the  free  margin  of  the  enamel  at 
the  cervical  border  deserves  attention.  On  the  labial  and  buccal 
braces  it  is  rounded,  while  on  the  approximal  face  it  follows  the 
line  of  the  gingivse,  which  curves  sharply  upward  in  this  location. 
Teeth,  especially  the  bicuspids,  are  constricted  meso-distally  on 
the  median  line,  which,  with  the  upward  deflection  of  the  enamel 
border,  forms  a  cavity  that  cannot  be  reached  by  either  tooth-brush 
or  floss  silk.  When  the  gums  from  any  cause  become  pressed 
down,  a  greater  surface  of  the  cementum  is  exposed  to  the  action 
of  the  solvent  acids  that  produce  decay." 
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Of  the  various  and  complex  problems  which  "the  pathology 
of  the  future "  will  doubtless  finally  solve,  certainly  not  the  least 
important  will  be  those  of  the  active  causes  and  the  practical  means 
of  prevention  of  specific,  infectious  and  contagious  diseases. 

Tlirough  the  labors  of  the  bacterio- pathologists  during  the 
last  half  decade, — aided  by  the  greatly  perfected  instruments  of 
precision,  exact  methods  of  research  and  tliorough  training, — that 
which  has  been  called  "the  germ  theory  of  disease,"  has  rapidly 
approached  a  positive  demonstration.  The  general  pathological 
consideration  of  tlie  several  diseases  having  been  considered  in  the 
body  of  this  work,  this  treatise  will  be  devoted  to  the  consideration 
of  subjects  attracting  at  the  present  time  the  special  attention  of 
the  bacterio-pathologist. 

ASIATIC    CHOLERA. 

During  the  last  visitation  of  Egypt  and  Europe  by  Asiatic 
cholera,  the  etiology  and  diagnosis  of  the  disease  were  made  tlie 
subjects  of  governmental  investigation.  Hence  from  the  standpohit 
of  pathology,  the  various  publications  relative  to  certain  micro- 
organisms claimed  to  be  the  cause  of  the  disease  are  of  so  mucli 
interest  that  the  editor  takes  the  liberty  of  briefly  reviewing  the 
subject. 

In  1883  a  French  Commission  was  sent  to  Egypt  to  investigate 
the  cholera  then  raging  there.  When  tlu^  Commissioners  had 
announced  the  discoveiy  of  a  small,  round,  flat  plat(^  hi  the 
blood,  \vhi(th  they  believed  to  be  peculiar  to  cholera  and  perha])s 
concenK^d  hi  the  cause  of  the  disease^  the  Cierman  Commission, 
in  Egypt  at  the  same  tim(\  proclaimed  the  discovery  in  the 
intestinal  contents  of  the  "comma  bacillus"  as  an  associate  and 
probable  cause  of  Asiatic  choh^ra, — claimhig  for  it  a  distinctive 
character  of  grovvtli  in  gclaliiu^  culture  media,  and  upon  potato, 
(464) 
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uliicli  enables  it  to  be  distinguished  from  all  other  bacteria  of  a 
similar  form.  They  also  claimed  for  it  diagnostic  value,  inasmuch 
as  this  bacillus  is  not  found  in  health  or  in  any  other  disease. 
This  Connnission  further  in\estigated  the  subject  in  India  and 
reaffirmed  their  claims,  although  not  succeeding  in  producing 
cholera  artificially  by  inoculation  of  numerous  domestic  animals 
of  various  species.  The  French  Commission  then  abandoned  tlieir 
claims  concerning  the  body  discovered  by  them  in  the  blood  of 
cholera  patients. 

AVhen  the  cholera  appeared  at  Toulon  and  Marseilles,  in 
1884,  numei'ous  competent  observers  congregated  there  from  many 
parts  of  Europe,  chiefly  intent  upon  testing  the  claims  made  by 
the  German  Commission  for  the  comma  bacillus.  The  chief  of 
this  Commission,  Dr.  llobert  Koch,  demonstrated  satisfactorily 
to  all  present — including  the  members  of  the  original  French 
Commission — the  existence  of  his  bacillus  within  the  intestinal 
contents  of  cholera  subjects. 

Nicati  and  llietsch,  of  Marseilles,  with  pure  cultures  of  the 
comma  bacilli,  undertook  to  produce  cholera  in  some  domestic 
animals,  including  the  dog,  rat  and  rabbit.  They  introduced  this 
material  directly  into  the  small  intestine  by  means  of  a  Pravaz 
syringe,  after  opening  the  abdomen  and  ligating  the  bile-duct. 
They  succeeded  in  producing  symptoms  similar  to  cholera  and 
the  death  of  the  animal,  and  subsequently  found  that  the  same 
effects  could  be  produced  with  ligation  of  the  bile-duct.  The 
experiments  of  Nicati  and  Rietsch  were  performed  by  E.  Van 
Ermengun,  Commissioner  of  the  Belgian  Government  to  investigate 
the  cholera  in  the  south  of  France.  He  confirmed  the  claims  of 
Koch,  as  well  as  those  of  Nicati  and  lleitsch. 

Koch  conceived  another  method  of  introducing  the  cultures 
of  comma  bacilli  into  the  small  intestine  without  subjecting  them 
to  the  destructive  action  of  the  gastric  juices.  He  first  neutralized 
the  acidity  of  these  juices  by  a  previous  injection  through  the 
moutli  and  oesophagus  of  bicarbonate  of  sodium,  and  a  subsequent 
injection  into  the  peritoneal  cavity  of  a  certain  amount  of  tincture 
of  opium.  Symptoms  similar  to  those  obtained  by  Nicati  and 
lleitsch  and  Van  Ermengun,  and  to  those  of  cholera,  were  thus 
obtained  by  Koch.  Watson  Cheyno,  of  London,  re})eated  these 
experiments  with  confirmatory  results,  and  numerous  in\estigators 
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in  France,  Germany,  Austria,  Switzerland,  Italy,  Spain,  etc.,  have 
been  equally  successful. 

Meanwhile  contradictory  observations  were  by  no  means  few. 
The  late  Dr.  Lewis,  of  London,  pointed  out  the  existence  in  the 
normal  human  mouth  of  curved  bacilli,  ha^ing  a  form  closely 
resembling  that  of  the  comma  bacillus  of  Koch,  and  affirmed  its 
identity  with  it  solely  on  morphological  grounds.  E.  Klein,  of 
London,  was  in  accord  with  Lewis,  and  asserted  that  identical 
microbes  are  to  be  found  in  simple  diarrhoea  and  other  non- 
malignant  intestinal  troubles.  Reports  were  numerous  of  discovery 
of  curved  bacilli  identical  with  tliose  of  the  Koch  bacillus,  based 
solely  on  morphology  or  cultures  in  other  media  than  the  one 
which  Koch  had  pointed  out  as  distinctive  for  it.  It  was  said 
to  exist  not  alone  in  cholera  asiatica,  but  in  many  other  patliological 
and  normal  conditions, — to  exist  as  well  in  natural  water  and  in 
the  air.  Finkler  and  Prior  announced  the  discovery  of  a  curved 
bacillus  in  cholera  morbus,  having  a  form  similar  to  that  of  the 
Koch  bacillus,  and  they  affirmed  the  identity  of  the  two.  Deneke 
discovered  a  cur^•cd  bacillus  in  decomposing  cheese  similar  in 
form  to  the  cholera  comma  bacillus,  but  distinctly  affirmed  its 
non-identity,  since  its  biological  characters  as  observed  in  culture 
distinguished  it.  Miller,  of  Berlin,  found  two  curved  bacilli  in 
the  mouth,  but  acknowledged  their  biological  difference  from  those 
of  Koch. 

The  British  Government  appointed  a  Commission  to  proceed 
to  India  and  investigate  the  observations  and  claims  published  by 
the  German  Commission.  They  reported  adversely  in  general  and 
in  detail  upon  the  claimed  discoveries  of  Koch  and  his  associates, 
stating  among  other  things  tliat  the  comma  bacillus  did  not  differ 
in  its  character  and  effects  from  many  other  bacteria  of  decomposi- 
tion. Their  conclusions  were  based  mainly  upon  morphological 
characters.  None  of  the  few  culture  experiments  undertaken  by 
them  were  made  with  the  culture  media  stated  in  all  of  Koch's 
announcements  to  be  requisite  for  the  distinction  of  the  comma 
ba(dllus  from  other  similar  forms  of  curved  bacilli.  During  the 
presence  of  cholera  in  Naples,  in  1884,  von  Emmerich,  of  Munich, 
found  a  short,  thick  bacillus,  roinided  at  the  extremities,  in  the 
organs  and  blood  of  sevcn-al  cholera  subjects,  Afler  experiments 
with  it  upon  animals  and  cultures  in  Munich,  he  announced  this 
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bacillus  to  hv  the  cause  of  Asiatic  cholera.  His  error  was  pointed 
out  by  Flii<4ge,  and  by  von  Seelen,  one  of  Emmerich's  assistants 
in  his  orii>inal  researches  on  this  subject.  The  observations  and 
conclusions  have  been  contradicted  by  every  observer  who  has 
g'one  experimentally  over  the  ground  of  his  work.  Even 
Emmerich  and  Buchner,  after  their  investigations  upon  the  cholera 
at  Palermo  the  next  year,  retracted  most  of  the  essential  statements 
previously  advanced  by  Emmerich.  Roy,  Brown  and  Sherrington, 
of  Cambridge,  visited  Spain,  in  1885,  to  study  there  the  etiology  of 
cholera.  They  agreed  with  Klein  as  to  the  diagnostic  and 
etiological  value  of  the  comma  bacillus  of  Koch.  They  also 
announced  the  discovery  of  another  micro-organism  as  peculiar  to 
and  perhaps  the  cause  of  cholera.  But  the  next  year  Sherrington, 
after  his  investigation  of  cholera  in  the  southeast  of  Italy,  distinctly 
abandoned  their  claim,  not  having  succeeded  in  finding  this 
peculiar  micro-organism  in  the  cholera  subjects  examined  there. 

Dr.  J.  Ferran,  of  Tortosa,  in  Spain,  was  commissioned  by  the 
Municipality  of  Barcelona  to  proceed  to  Toulon  to  investigate 
cholera  there  in  1884.  He  accepted  the  claims  of  Koch  as  a 
result  of  his  observations.  After  returning  to  Spain,  satisfied  that 
not  only  was  the  comma  bacillus  diagnostic  of  cholera  asiatica,  but 
was  also  the  specific  cause  of  the  disease,  and  accepting  the  doctrine 
of  Pasteur  and  his  school,  that  many  of  the  infectious  diseases 
could  be  prevented  by  anti-vaccination,  he  sought  by  experiment  on 
animals  to  find  a  "  vaccine  "  against  Asiatic  cholera.  He  announced 
toward  the  end  of  1 884  that  by  inoculating  guinea-pigs  with  pure 
cultures  of  the  comma  bacillus,  in  doses  less  than  fatal,  he  could 
protect  them  against  the  effects  of  subsequent  doses  twice  as  large 
as  those  certain  to  kill  the  unprotected  animal;  and  he  further 
stated  that  the  same  effect  could  be  produced  in  the  human  being. 
The  truth  of  this  report  was  investigated  by  the  Medical  Society 
of  Barcelona,  many  of  its  members  subjecting  themselves  to  the 
"vaccination."  The  Society  endorsed  the  report.  At  the  same 
time,  Ferran  had  addressed  a  note  of  his  claimed  discovery  to  the 
French  Academy,  placing  it  in  competition  for  the  Biraut  prize  of 
twenty  thousand  dollars.  In  this  not(^  his  method  of  procedure  was 
set  forth  in  detail.  When  cholera  broke  out  in  Spain,  in  1885, 
Ferran  began  his  human  anti-cholera  vaccinations,  which  were 
popularly  believed  to  be  successful.     The  right  to  continue  these 
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inoculations  became  a  matter  of  State  consideration.  The  claims 
of  Ferran  were  championed  by  the  leader  of  the  opposition  in  the 
Cortes  in  a  bitter  attack  upon  the  policy  of  the  Government  in  the 
enforcement  of  local  land  quarantine  and  sanitary  cordons.  From 
that  movement  in  Spain  the  question  of  the  truth  or  falsity  of 
Ferran's  claims  became  the  subject  of  bitter  partisan  pohtical 
dispute,  in  which  there  was  but  small  chance  for  the  real  truth  to  be 
heard. 

The  Government  several  times  proliibited  the  "preventive 
vaccination,"  and  each  time  tlie  demands  of  the  populace  caused 
the  Government  to  recede.  Meantime  official  commissions  were 
appointed  by  the  Government  at  Madrid  to  thoroughly  investigate 
tlie  results  of  the  vaccinations,  as  also  by  numerous  provincial 
governments.  At  the  same  time  official  records  of  the  results  of 
the  vaccinations  were  directed  to  be  kept  by  the  proper  officers 
in  each  town  and  province.  Tlie  French  Government  sent  a 
commission  to  investigate  the  results  of  these  vaccinations;  so  also 
did  the  Belgian.  Both  of  these  Commissions  got  into  personal 
disputes  over  the  method  followed  by  Ferran,  and  departed  from 
Spain,  having  refused  to  investigate  tlie  practical  results  of  the 
inoculations  without  first  being  placed  in  ])ossession  of  the  method 
by  which  they  were  obtained.  The  reports  of  these  two  Commis- 
sions were  strongly  adverse  to  the  claims  of  Ferran.  The  official 
statistics  of  the  anti-cholera  inoculations,  which  were  practiced  on 
a  large  scale,  have  been  collected  and  published  since  the  visit  of 
these  two  Commissions.  The  French  Commission  objected  to  the 
few  statistics  which  they  obtained,  and  which  ^^•ere  favorable  to 
the  claims  of  Ferran,  that  among  other  faults  they  were  not 
authentic,  but  represented  the  opinions  of  the  friends  of  Ferran. 
The  official  statistics,  as  far  as  they  go,  are  in  strong  support  of  the 
claim  that  the  human  being  can  be  protected  against  attack  and 
death  from  cholera  by  preventi^(»  inoculation.  "Whatever  strength 
there  is  in  mere  numbers,  they  arc  lacking  in  sufficient  detail  as 
to  the  condition  in  life  of  those  experimented  upon.  AVhatever 
the  faults  of  these  statistics  may  be,  however,  they  cannot  fairly  be 
charged  with  a  partisan  bias  toward  Ferran;  Ibr  in  tlu^  main 
they  consist  of  records  collcctc^d  by  officers  in  haniionv  ax  ith  the 
Government,  who  were  not  friends  of  Ferran. 

The  question  of  immunity  is  brought    up  by  the  statistics 
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of  Ferran.  Is  there  an  ininiunity,  individual  and  local,  conferred 
by  an  attack  of  cholera  'i  Superseded  and  somewhat  ignored  as 
this  important  question  has  been,  yet  it  has  always  attracted  the 
attention  of  the  most  distinguished  and  experienced  observers  who 
have  had  to  do  with  cholera  in  Europe. 

If  immunity  exists,  is  there  a  means  of  artificially  acquiring  it 
by  preventive  inoculation  of  a  living,  or  ptomaines  produced  by  the 
living,  agent  of  that  virus  1  This  is  the  question  which  Ferran 
attempted  to  settle  in  a  practical  manner.  He  found  that  the 
dead  cultures  of  the  comma  bacilli  are  capable  equally  with  the 
living,  of  conferring  immunity  in  guinea-pigs,  and  he  is  supported 
in  this  by  the  last  publication  of  D.  I).  Cunningham,  of  Calcutta. 
Ferran  went  still  a  step  in  advance,  and  extracted  from  the  cultures 
of  comma  bacilli  an  alkaloid  which,  injected  into  guinea-pigs, 
protects  them  from  the  effect  of  fatal  doses  of  either  the  li\ing  or 
the  sterilized  cultures  of  the  comma  bacilli.  That  the  latter,  if 
they  be  the  cause  of  cholera,  must  produce  their  effect  upon  the 
general  system  through  the  agency  of  a  poison, — a  specific  ptomaine 
absorbed  into  the  blood, — is  generally  admitted.  That  there  is  a 
specific  poison  formed  in  the  intestinal  contents  of  cholera  subjects, 
seems  pretty  clearly  incUcated  by  the  experiments  of  Pouchet, 
ViUiers,  Nicati  and  Tleitsch,  Klebs,  Richards  and  others.  That 
the  cholera  bacilli  cultures  produce  a  peculiar  chemical  substance, 
is  also  pretty  clear.  The  existence  of  such  a  substance  has  been 
attempted  to  be  made  of  practical  use  as  a  ready  means  of 
diagnosis. 

ClioJera-Red. — As  a  result  of  a  long  series  of  experiments, 
C.  H.  Ali-Cohen-*  arrives  at  the  following  conclusions:  (1)  The 
so-called  cholera  reaction  appears  only  with  the  use  of  impure 
mineral  acids  (containing  HNO^).  (2)  The  so-called  cholera-red 
is  not  a  specific  product  of  Kocli's  comma  bacillus.  (3)  Koch's 
bacilli  produce  the  indol  derivative  somewhat  more  quickly  than 
do  forms  which  are  morphologically  related.  There  is,  moreover, 
one  form  (probably  several),  not  morpliologically  related  to  the 
Koch  bacillus,  which  is  capable  of  producing  the  indol  deri\-ati^e 
quite  as  rapidly  as  the  Koch  bacillus,  (-i)  With  the  latter,  the 
color  reaction  has  no  diagnostic.  This  reaction  may  ultimately 
])rove  to  be  useful  by  means  of  a  modified  method.  (5)  The 
reaction  applied  to  diarrhoeal  discharges  has  no  value  in  respect 
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to  the  chemical  nature  of  the  coloring  principle.  (6)  Bujwid's 
advice,  to  combine  the  reaction  with  plate-culture  investigations, 
without  awaiting  the  characteristic  growth,  is  to  be  reprobated. 
(7)  Only  the  already-worked-out  methods  of  differential  diagnosis 
by  bacteriology  should  be  followed. 

Salkowski^  shows  [in  opposition  to  Ali-Cohen]  that  for  the 
development  of  the  cholera  reaction,  absolutely  pure  sulphuric  or 
hydrochloric  acid  is  necessary.  The  use  of  nitric  acid  and  of 
reagents  containing  nitrous  acid  is  absolutely  to  be  avoided, 
because  solutions  of  indol  yield  with  nitrous  acid,  or  with  sulphuric 
acid  containing  nitrous  acid,  a  purple  or  violet  color.  Such  acids 
are  therefore  worthless  for  the  demonstration  of  the  presence  of 
the  cholera  bacteria. 

Nevertheless,  the  author  finds  that  the  cholera  reaction  is 
nothing  else  than  a  quite  common  indol  reaction.  Consequently 
the  explanation  of  the  fact  that  this  indol  reaction  occurs  in  cholera 
cultures,  even  with  (pure)  sulphuric  acid,  lies  simply  in  the  fact 
that  the  comma  bacilli  constantly  produce  nitrous  acid,  which  is 
found  in  the  fluid  in  the  form  of  nitrites.  Therefore  there  is 
no  specific  cholera-red,  as  Brieger  has  believed.  This  substance  is 
rather  a  simple  indol  red,  and  is  demonstrable  in  any  decomposing 
peptone  solution.  The  comma-bacilli  are  characterized  only  by 
the  simultaneous  production  of  indol  and  nitrous  acid. 

In  every  cholera  culture  the  author  was  able  to  demonstrate 
not  only  the  presence  of  previously-formed  indol  (in  the  destillate), 
but  also  nitrites  were  found  (in  the  residue  after  distillation).  A 
fluid  containing  these  two  bodies  must  consequently  yield  the  indol 
reaction  by  the  addition  of  perfectly  pure  sulphuric  acid.  Hence 
one  can  obtain  the  cholera  reaction  also  with  the  residue  of 
the  distillation  of  cholera  cultures  if  to  this  residue  one  adds 
either  an  equal  volume  of  this  destillate  (which  in  fact  contains 
the  indol)  or  of  a  destillate  from  a  similarly  treated  decomposed 
])(^ptone  culture,  or  finally  of  an  indol  solution  of  .()()-.!  ])er  1  ()()(). 
Tlie  decomposed  peptone  culture  also  yields  indol  by  distillation; 
but  the  residue  contains  no  nitrous  acid,  and  therefore  gives  no 
(cholera)  reaction  with  sulpliuric  acid. 

The  (piestion  is  now  raised  whether  the  cholera  reaction  loses 
its  diagnostic  value,  since  it  is  based  upon  the  indol  reaction.  Its 
value  will  become  lessened  without  doubt  since  it  no  longer  has 
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to  do  with  a  specific  product  of  the  cholera  spiriUi,  but  with 
a  combination  of  two  products  of  decomposition.  We  should  in 
every  case  aim  to  use  a  pure  cholera  culture  for  the  inoculation 
of  the  peptone  solution.  Otherwise  the  negative  absence  of  the 
reaction  in  no  way  proves  the  absence  of  cholera  bacteria,  and 
even  a  positive  result  is  not  fully  conclusive ;  for  both  indol  and 
nitrous  acid  can  be  found  in  the  culture  of  different  bacteria. 

According-  to  Jadassohn's^  investigations,  hydrobromic  acid, 
phosphoric  acid,  and  tartaric  acid,  as  well  as  lactic  and  oxalic  acid, 
give  the  reaction.  Hydrochloric  acid,  for  the  following  reasons, 
holds  the  front  rank:  (1)  It  does  not  change  the  color  of  the 
commonly  used  culture  media,  whilst  nitric  acid  gives  the  yellow 
coloration  which  is  known  under  the  name  of  xantho-protein 
reaction.  Sulphuric  acid  frequently  colors  the  culture  media 
strongly  brown,  and  can  thereby  conceal  the  development  of  the 
cholera-red.  (2)  The  hydrochloric  acid  has,  as  will  be  pointed 
out  later,  the  greatest,  perhaps  the  only  really  practical,  value  as  a 
means  of  differential  diagnosis.  On  the  contrary,  nitric  acid  gives 
the  earliest  complete  reaction ;  sulphuric  acid  the  quickest  and  most 
energetic.  The  author  studied  the  conditions  under  which  the 
cholera  reaction  makes  its  appearance,  and  began  with  the  culture 
medium. 

(A)  Culture  Medium. — Sterilized  reservoir  water  furnishes  a 
not  inconsiderable  growth  of  the  comma  bacillus.  Nevertheless 
such  cultures  give  no  cholera-red  reaction.  In  a  medium  similar 
to  the  Pasteur  solution,  the  bacilli  develop  a  little  more 
abundantly  than  in  water,  but  furnish  no  cholera-red.  A  consider- 
able growth  in  pure  water  and  gelatine  is  to  be  observed,  but  no 
reaction  follows.  The  same  is  the  case  with  sugar  and  starch 
solutions,  and  with  meal  pap.  Slight  reaction  appears,  but  only 
after  some  days,  in  simple  veal-broth  :  yet  a  very  small  quantity 
of  albumin  could  be  demonstrated  in  it.  Chicken  albumin  (the 
part  which  remains  in  solution  after  boiling  with  water),  the  fluid 
of  liydrocele  and  blood  serum,  gave  a  good  reaction  only  after 
some  days.  In  steiilized  milk  the  bacilli  grew  well,  but  gave  no 
reaction. 

The  culture  media  generally  used  in  the  laboratories  gave 
very  good  and  prompt  reactions.  In  flesh  peptone-agar,  after  six  to 
eight  hours,  at  the  temperature  of  the  incubator,  not  only  was  the 
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portion  immediately  around  tlie  cnlture  colored,  bnt  the  whole  of 
the  agar  contained  in  the  tube  became  red.  Flesh  peptone-fukns 
and  flesh  peptone-gelatine  media  behaved  in  a  similar  manner.  If, 
as  Dunham  says,  a  brown  instead  of  a  red  color  appears  in  these 
cultures,  this  depends,  according  to  Jadassohn,  upon  carbonization 
of*  tlie  culture  material  by  means  of  sulpliuric  acid.  Hydrochloric 
or  dilute  sulphuric  acid  therefore  should  be  employed.  Good 
results  are  likewise  to  be  obtained  by  use  of  the  solutions  of 
Dunham.  (Natrium  carbonate,  salt  I  per  cent.,  peptone  1  per  cent.) 
From  the  foregoing,  it  appears  that  in  culture  media  free  of 
albumin,  the  cholera-red  does  not  form.  In  media  which  contain 
non-peptonized  albumin  (except  milk)  the  reaction  appears  late 
and  WTak.  The  author  rightly  believes  in  the  possibility  that  the 
albumin  becomes  peptonized  before  it  is  broken  up  by  the  comma 
bacillus.  [This  was  proven  experimentally  by  H.  Bitter  in 
1886.] 

(B)  Acfioii  of  O.riffieii. — Although  the  cholera  spirillium  needs 
for  its  de\elopment  only  a  little  oxygen,  the  cholera-red  does  not 
form  at  all  in  the  absence  of  oxygen.  In  order  to  obtain  an 
abundant  production  ol'  tlie  same,  the  added  oxydizing  agent  must 
tlierefore  be  relatively  considc^rablc.  Cultures  which  are  co\ered 
from  the  air  by  means  of  a  layer  of  oil,  give,  even  after  weeks  of 
growth,  no  cholera-red  reaction,  although  the  cultures  have  grown 
abinidantly.  After  drawing  off  tlie  layer  of  oil  a  distinct  reaction 
subsequently  a]:)pears. 

{(J)  Piirliij  of  tlie  Ciilfiirc. — Bujwid  says:  "If  the  culture  is 
not  ])ure,  that  is,  if  it  contains  many  otlier  bacilH.  tlie  reaction  does 
not  succeed."  Dunham  inocidated  culture  media  with  a  mixture 
of  human  fleces  and  cholera  bacilli.  After  five  hours  the  r(\iction 
with  sulphuric  acid  made  its  a])pearance;  but  after  twent}'-four 
liours  it  no  longer  occurred.  The  author  had  similar  experiences 
with  the  intestinal  contents  of  a  guinea-pig,  which  had  been 
inocidated  with  Koch's  comma  bacilli.  Furthermore,  culture^  media 
were  simultaneously  inoculatcnl  with  cholera,  bacilli  and  with  others 
which  give;  no  reaction.  .Vt  about  tlu^  same  stage  of  development 
both  showed  during  the  first  days  only  a  wxy  slight  or  no  reaction 
with  hydrochloric  acid,  a  weak  reaction  Avith  sulphuric  acid,  and 
always  a  strong  reaction  \\\{\\  nitric  acid.  \vxy  interesting  were 
the  ibllowing  experiments :    Cidtures  were  sterilized.     They  gave  a 
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very  good  reaction  with  each  of  these  acids.  Then  they  were 
moculated  with  other  bacilh  which  of  themselves  give  no  reaction. 
After  three  days  only  the  nitric  acid  was  effective :  the  other  acids 
produced  no  reaction.  This  behavior  shows  that  the  nitric  acid 
reaction  is  based  upon  other  conditions  than  those  required  for  the 
other  two  acids ;  and  it  is  not  impossible  that  different  substances 
may  be  colored  red  by  the  different  acids. 

The  author  tested  a  large  number  of  bacilli  for  the  cholera 
reaction  without  result.-'  Five  species  of  bacilli  behaved  very 
similarly  with  respect  to  the  acid  reaction :  these  were  the  Finkler- 
Prior,  the  Deneke,  and  the  Miller  spirillium,  and  the  Passet 
(bacillus  pyogenes  fcctidus)  and  the  Emmerich  (Naples)  bacillus. 
These,  in  peptone  solution,  kept  in  the  incubator,  often  gave  with 
the  nitric  acid  a  violet  reaction  even  after  18-20  hours.  Hydro- 
chloric acid  gave  only  after  some  days  a  slight  red  color,  or  none 
at  all.  Sulphuric  acid  oflen  failed  entirely,  or  was  markedly  behind 
the  nitric  acid  in  its  action.  Old  cultures  of  these  bacilli  behaved 
like  impure  cholera  cultures.  The  "chromogen"  of  these  bacilli, 
as  well  as  the  red  coloring  material  produced  by  nitric  acid, 
disappear  (losen  sich)  in  the  Brieger  media:  only  with  nitric  acid 
do  they  show  the  color  in  these  solutions ;  with  the  other  acids 
scarcely  or  not  at  all.  Decoloration  takes  place  upon  addition  of 
alkalies,  and  the  red  appears  only  after  the  addition  of  acids. 

Jadassohn  discusses  also  the  analogy  between  "  pyocyani " 
and  cholera-red,  and  some  other  colors  which  are  produced  by  the 
action  of  the  micro-organisms. 

The  following  are  the  conclusions  of  the  author : — 

(1)  Pure  cultures  of  tlie  cholera  bacilli  in  culture  media 
containing  peptone  gi\'e  with  hydrochloric  acid  a  red  color  after  a 
short  time,  which  up  to  tlie  present  is  found  in  no  other  species 
of  bacilli.  (2)  The  same  coloration  appears  after  addition  of  nitric 
and  sulpliuric  acid ;  but  this  reaction  is  less  characteristic,  because 
especially  the  nitric  acid  reaction  appears  after  a  somewliat  longer 
time  of  development ;  also  in  cultures  of  the  spirillium  of  Finkler, 
Prior,  Deneke,  Miller,  and  of  the  Naples  bacillus,  and  bacillus 
pyogenes  foetidus.  (3)  The  cause  of  the  cholera-red  reaction  is  the 
existence  of  a  substance — according  to  Brieger's  investigations,  an 
indol  derivative — which  is  formed  m  peptone  or  albumin  cultures, 
and  only  in  the  presence  of  a  considerable  amount  of  oxygen. 
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(4)  Impure  cultures  of  comma  spirilli  mostly  give  only  the  nitric 
acid  reaction. 

From  the  foregoing  Zaslein"^  understood  that  Jadassohn  was  of 
the  opinion  that  the  nitric  acid  reaction  is  due  to  other  conditions 
than  those  which  give  rise  to  the  reaction  of  hydrochloric  acid  or 
sulphuric  acid.  The  following  examples  I'rom  a  series  of  experi- 
ments upon  this  point  may  probably  contribute  to  an  explanation 
of  these  conditions:  (1)  A  six-day  old  culture  in  peptone  gelatine 
of  the  Deneke  spirillium  gives  with  hydrochloric  acid  no  reaction ; 
six  drops  of  nitric  acid  (six  weeks  before,  chemically  pure,  even 
now  free  of  water,  but  is  observed  to  fume),  gives  a  brownish-red 
reaction.  A  trace  of  nitric  acid,  containing  nitrous  acid  (yellow 
and  distinctly  fuming),  yields  a  red  reaction.  When  these  solutions 
are  neutralized,  a  color  material  goes  over  with  the  ether,  etc.,  in 
the  process  of  distillation.  (2)  Impure  cholera  cultures  give  with 
six  drops  of  sulphuric  acid  a  yellow  reaction ;  with  hydrochloric 
acid  no  reaction ;  with  six  drops  of  nitric  acid,  a  brownish-red 
reaction ;  with  a  trace  of  nitric  and  nitrous  acid,  a  beautiful  red 
reaction.  This  culture,  distilled  with  acetic  acid,  gives  a  colorless 
destillate  which  colors  with  hydrochloric  acid  not  at  aU;  with 
sulphuric  acid,  a  scarcely  visible  reddish  yellow ;  with  six  drops  of 
nitric  acid,  a  slight  red  yellow ;  with  a  trace  of  nitric  and  nitrous 
acids,  an  intense  and  very  beautiful  red-violet.  (3)  Pure  cholera 
cultures  (24  hours  old)  become  with  hydrochloric  acid,  violet-red ; 
with  six  drops  nitric  and  nitrous  acids,  are  orange,  then  decolors ; 
with  a  trace  of  nitric  and  nitrous  acids,  a  violet-red ;  with  six  drops 
of  nitric  acid,  a  violet-red. 

It  seems  to  be  shown  by  these  experiments  that  cultures  of 
the  Deneke  spirillium  and  impure  cholera  cultures,  which  give  a 
reddish-brown  reaction  with  nitric  acid,  and  none  at  all  with 
hydrochloric  acid,  as  well  as  the  pure  cholera  cultures  which  give 
the  violet  reaction  with  hydrochloric  acid,  all  }deld  a  distinct  red 
or  red-violet  color  with  a  trace  of  nitric  and  nitrous  acids.  Now, 
since  the  reaction  with  a  trace  of  nitrous  acid  appears  constantly 
in  greatly  diluted  cultures,  the  editor  may  raise  the  question  whether 
the  so-called  nitric  acid  reaction,  at  least  in  all  except  the  cholera 
cultures,  has  to  do  in  reality  with  the  presence  of  a  trace  of 
nitrous  acid  and  not  with  nitric  acid  ;  in  favor  of  tliis  is  the  circum- 
stance that  the  reaction  is  alwavs   more  distinct  and  intense  with 
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tlie  trace  of  nitrous  acid  (except  in  pure  cholera  cultures)  than 
with  six  drops  of  nitric  acid.  Nitric  acid  should  therefore  be  entirely 
eschewed,  as  also  sulphuric  acid,  which  not  infrequently  contains 
nitrous  acid  as  an  impurity. 

As  to  the  etiological  claim  which  Koch  made  for  his  comma 
bacillus,  results  of  investigations  and  opmions  based  thereon  have 
much  differed ;  and  the  matter  may  be  said  to  be  still  at  issue,  with 
the  weight  of  evidence  preponderating  on  the  side  of  Koch.  As 
to  his  claim  that  the  comma  bacillus  is  diagnostic  of  Asiatic 
cholera,  nearly  all,  including  most  of  those  who  originally  opposed 
it,  admit  that  it  has  been  fully  established  by  most  overwhelming 
proof. 

As  United  States  Cholera  Commissioner,  the  editor  has  been 
among  the  last  to  go  fully  over  the  disputed  ground.  From  his 
observations  and  experiments  in  Europe,  India  and  America,  he 
regards  the  comma  bacillus  of  Koch  as  absolutely  diagnostic  of 
Asiatic  cholera.  As  to  the  matter  of  etiology,  he  accepts  it  as 
highly  probable  that  the  comma  bacillus  of  Koch  is  the  specific 
cause  of  the  disease. 

The  first  occasion  of  practical  application  of  the  diagnostic 
value  of  the  comma  bacillus  for  the  benefit  of  a  nation  was  at 
the  appearance  of  suspicious  cases  at  Mayence,  when  Gaffky, 
of  the  German  Commission,  decided  the  disease  to  be  cholera 
asiatica.  The  second  occasion  was  on  the  appearance  at  Xew 
York  of  the  second  French  steamer  from  Marseilles  and  Naples 
with  suspicious  but  undeclared  cases  aboard.  The  suspicions 
were  confirmed  by  Dr.  Biggs  by  discovery  of  the  comma  bacillus 
in  the  stools. 

E.  Klein,-*'  who  was  chief  of  the  British  Commission  sent  out 
to  India,  in  188-4-85,  by  his  Government  to  investigate  and  report 
upon  the  obser\ations  and  claims  previously  made  by  the  German 
Commission  relative  to  the  diagnostic  and  etiological  value  of  the 
comma  bacillus  of  cholera,  and  who  made  an  adverse  report  as 
to  both  claims  of  the  German  Commission, — that  is,  denied  both  the 
diagnostic  significance  of  the  comma  bacillus  of  Koch,  and  its 
etiological  value, — now,  after  further  investigation,  admits:  "One 
thing,  however,  may  be  said  with  certainty,  namely,  that  as  far  as 
our  limited  knowledge  at  present  goes,  in  no  intestinal  disorder  in 
man  have  comma  bacilli,  behaving  in  artificial  cultures  Uke  those 
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of  Asiatic  cholera,  been  yet  found  in  the  intestinal  evacuations.  .  .  . 
Hence  I  agree  to  the  proposition  that  if  in  any  case  of  diarrhoea 
the  choleraic  comma  bacilli  can  be  shown  both  by  the  microscope 
and  by  culture  experiments  to  exist,  then  the  suspicion  that  it  may 
be  a  case  of  Asiatic  cholera  is  quite  justified.  And  it  must 
be  clear  from  this  that  the  discovery  by  Koch  of  tlie  choleraic 
comma  bacilli  is,  on  practical  diagnostic  grounds,  of  the  utmost 
importance." 

Klein  lias,  however,  made  no  modification  of  his  denial  that 
the  comma  bacillus  of  Koch  has  been  shown  to  be  the  specific 
cause  of  Asiatic  cholera. 

Apparently  the  author  has  also  modified  his  views  concernhig 
the  infectiousness  of  cliolera  since  the  presentation  of  his  official 
report,  in  which  he  clearly  seemed  inchned  to  adopt  the  opinion  of 
a  few  high  sanitary  officers  in  India,  who  hold  that  cholera  is  no 
more  infectious  or  transmissible  from  place  to  place  than  is  malaria ; 
for,  upon  that  subject,  he  now  speaks  as  follows:  "It  must  not, 
however,  be  supposed  that  I  mean  to  question  the  statements  that 
cholera  dejecta  have  produced  infection,  or  that  water  contaminated 
with  cholera  dejecta  has  produced  cholera.  Such  cases  of  infection 
are  well  established.  Snow  has  minutely  described  one  such 
epidemic, — the  noted  Broad  Street  Pump  Epidemic, — and  this  is 
only  one  among  many  noticed  in  former  and  recent  epidemics  in 
Europe.  As  soon  as  a  certain  impure  water  supply  was  stopped, 
cholera  cases  ceased.  To  such  a  water  supply — a  river  or  a  well — 
cholera  dejecta  had  probably  had  access.  This  question  of  the 
importance  of  drinking  water  as  a  vehicle  of  contagion  may,  I 
think,  be  considered  settled." 

After  discussing  the  so-called  "Naples  bacillus"  of  von 
Emmerich  as  the  clause  of  cholera,  the  author  declares  that  he 
"  quite  agrees  with  those  who  say  that  of  the  two  (Koch's  or  ^on 
Emmerich's)  Koch's  comma  bacillus  has  undoubtedly  a  stronger 
claim  than  von  Emmerich's." 

During  a  suspected  outbreak  of  cholera  in  Krain,  the  intes- 
tinal contents  were  sent  to  Gruber-^  to  ascertain  the  presence  or 
absence  of  cholera  bacilli.  The  material  reached  him  four  or 
five  days  after  deatli  in  a  highly  putrid  state,  the  w(>ather  b(Mng 
very  warm.  It  was  therefore  probable  that  by  that  time  tlie 
cholera  bacilli  were  mostly  dead,  and  Gruber  had  to  find  methods 
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whic'li  would  yield  positive  results.  In  twenty-two  specimens 
scnit  to  him  he  found  the  cholera  bacilli  by  direct  plate  cultures 
only  in  eight  cases.  He  therefore  from  the  first  employed  the 
mc^thod  recommended  by  Schotellius, — addhi<jf  a  small  quantity 
oi'  the  material  to  a  vessel  containing  sterilized  meat  infusion,  and 
placing  this  at  36°  C  for  24  hours. 

According  to  Schotellius,  the  cholera  bacteria  grow  rapidly 
and  form  a  layer  at  the  surface.  But  Gruber  did  not  find  this 
plan  satisfactory,  and  accordingly  tried  the  method  suggested  by 
Buchner,  by  which  one  cultivates  cholera  bacilli  for  7  days  at  37° 
C.  in  a  meat  infusion  containing  1  per  cent,  of  peptone.  This 
broth  is  then  boiled  and  diluted  with  ten  times  its  volume  of  .6 
per  cent,  solution  of  common  salt.  A  small  quantity  of  the 
material  supposed  to  contain  cholera  bacilli  is  then  sown  in  this 
diluted  infusion.  The  idea  is  that  in  this  fluid  a  considerable 
amount  of  the  products  of  the  cholera  bacilli  are  present,  and 
are  more  inimical  to  the  growth  of  other  bacteria  than  to  that  of 
cholera  bacilli.  Hence  if  the  latter  are  present  in  the  material 
under  examination,  even  in  small  numbers,  they  will  rapidly 
develop  and  form  a  thin  layer  at  the  surface. 

Gruber  obtained  better  results  wdth  this  method  than  with 
that  of  Schotellius ;  but  he  made  a  very  important  observation  in 
connection  with  it.  He  found  that  when  old  material  was  added 
to  this  fluid  the  cholera  bacilli  in  several  instances  did  not  appear 
till  after  the  lapse  of  a  number  of  days  (in  one  case  of  15  days). 

This  is  of  great  importance,  not  only  for  the  technique,  but 
also  for  the  agenc-)'  of  the  bacilli  in  producing  cholera;  for  Gruber 
considers  that  Bettenkofer  is  correct  in  so  far  as  he  says  that  the 
cholera  organisms  must  spread  in  the  soil  and  that  the  epidemic 
only  breaks  out  after  this  has  occurred. 

It  was  first  supposed  that  in  the  struggle  for  life  with  other 
bacteria,  the  cholera  bacilli  went  to  the  wall;  but  the  above 
observation  shows  that  this  is  not  always  the  case.  Giiiber  is 
making  further  observations  on  the  concurrent  growth  of  these 
bacilli  with  other  sa])prophitic  bacteria,  more  especially  with  those 
])resent  in  the  soil.  Though  these  in\'estigations  are  not  yet  ended, 
they  already  show  that  the  cholera  bacilli  hold  their  ground  very 
well  when  grown  along  with  those  found  in  the  soil,  if  only  plenty 
of  oxygen  is  present. 
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Ernst^*  relates  a  most  extensive  series  of  careful  experiments, 
having  begun  them  with  strong  conviction  concerning  the  fallacy 
of  Pasteur's  claim  for  the  inoculation  of  attenuated  vhus  of  rabies. 

The  conclusions  which  may  be  drawn  from  the  work  here 
recorded  seem  to  be  as  follow:  (1)  "There  exists  in  the  cords  and 
brains  of  animals  inoculated  in  Pasteur's  laboratory  a  specific  virus 
capable  of  the  production  of  similar  symptoms  through  a  long 
series  of  animals.  (2)  That  these  symptoms  are  produced  with 
absolute  certainty  when  the  method  of  inocidation  is  by  trephining 
the  skidl  and  injection  under  the  dura-mater;  with  less  certainty 
when  the  inoculation  is  by  subcutaneous  injection.  (3)  That  the 
strong  oil  of  this  A'irus  is  lessened  when  the  cords  containing  it  are 
removed  from  the  animals  and  placed  in  a  dry  atmosphere  at  an 
even  temi  eratui-e.  (4)  That  the  symptoms  produced  by  the 
inoculation  of  this  viius  only  appear  after  a  certain  period  of 
incubation;  distinctly  siiorter  when  the  inoculation  has  been  done 
by  trephining  than  wheP  done  by  subcutaneous  injection.  (5) 
That  injections  of  the  virus  modified  in  strength  by  drying  and  in 
the  manner  prescribed  by  Pasteur,  exert  a  very  marked  protective 
influence  against  an  inoculation  with  virus  of  full  strength.  (6) 
That  a  very  moderate  degree  of  heat  destroys  the  power  of  the 
virus  entirely,  whilst  prolonged  freezing  does  not  injure  it.  As 
will  be  seen,  all  of  tlicse  conclusions  are  in  complete  accord  with 
the  declarations  of  Pasteur.  Their  importance  lies  in  the  fact  that 
they  were  reached  at  a  distance  from  him,  and  all  work  entirely 
separated  from  any  personal  influence  or  bias."  In  discussing 
this  paper,  the  editor  related  his  experiences^"'  in  the  inoculation 
into  rabbits  and  cats  of  rabic  virus,  obtained  from  Prof  V.  Horsley, 
of  the  Brown  Institution,  London,  who  himself  had  obtained  the 
virus  directly  from  Pasteur.  INIainly,  his  experiments  were  in 
accord  with  those  reported  by  Dr.  Ernst,  and  support  the  claim  of 
Pasteur  as  to  the  existence  of  virus  in  the  nervous  system  of  rabic 
animals,  the  possibility  of  attenuating  it,  and  the  transmission  of 
the  disease  from  animal  to  animal  witli  invariable  results. 

Early  in  1885,  during  the  outbreak  of  rabies  in  Ivondon, 
Dowdeswell  began  the  first  experiments  made  by  subcutanc^ous 
inoculations  with  the   saliva  of  rabid   street  dogs.     All  failed  to 
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produce  infection.  Subsequently,  after  adopting  the  methods  of 
Pasteur,  the  author  found:  (1)  That  the  virus  of  rabies  and  of 
hydrophobia  resides  in  the  cerebro-spinal  substance  and  in  the 
peripheral  nerves,  and  is  not  confined  to  the  salivary  glands,  as 
hitherto  supposed.  (2)  Tliat  by  inoculating  this  substance  upon 
the  brain  of  another  animal  by  trephining,  infection  follows  much 
more  quickly  and  certainly  than  by  subcutaneous  inoculation.  (3) 
That  rabies,  however  produced,  in  both  dogs  and  rabbits,  is 
essentiallv  a  paralytic  affection, — the  same  disease  in  both  animals; 
and  that  there  is  no  constant  distinction  between  the  so-termed 
"dumb"  and  "furious"  rabies.  (4)  That  the  initial  virulence  of 
street  rabies  is  commonly  increased,  and  becomes  remarkably 
constant,  by  passing  through  a  series  of  rabbits.  (5)  That  the 
activity  of  the  virus  is  shown  by  the  duration  of  the  incubation 
period,  to  which  it  is  inversely  proportionate.  (6)  That  the  tissues 
of  an  infected  animal  do  not  themselves  become  infective  until 
toward  the  end  of  the  incubation  period.  (7)  That  of  a  large 
number  of  drugs  which  were  tried,  both  germicides  and  those 
acting  specifically  upon  the  cerebro-spinal  system,  none  materially 
modify  the  action  of  the  virus  in  the  rabbit.  (8)  That  by  a  series 
of  subcutaneous  inoculations  with  virus  treated  by  the  methods 
of  M.  Pasteur,  immunity  even  against  subsequent  infection  cannot 
be  conferred  upon  the  rabbit;  and  that  the  extreme  and  unexpected 
constitutional  refractoriness  of  the  dog  to  infection  with  rabies,  by 
any  method  of  inoculation, — as  found  in  the  limited  number  of 
experiments, — renders  it  extremely  difficult  to  determine  the  effect 
of  such  remedial  or  prophylactic  measures  in  it ;  and  that  it  is 
by  the  statistics  of  the  treatment  alone  that  their  effect  wdth  man 
can  be  decided ;  but  that  judging  from  the  results  of  the  experi- 
ments of  others,  the  principle  of  the  method  as  affirmed  by  M. 
Pasteur  appears  to  be  established,  thougli  unquestionably  the 
"rapid"  or  "intensive"  treatment  is  liable  to  produce  infection. 

DowdeswelP  found  a  micrococcus  in  the  cerebro-spinal  tissues 
in  some  cases  of  rabies,  but  has  been  unable  to  cultivate  constantly. 
With  it  he  inoculated  one  rabbit  subcutaneously.  The  animal  was 
unaffected  for  tliree  montlis.  It  was  then  rcinoculated  intracranially 
with  a  portion  of  medulhi  of  intensified  virulence.  Here,  also  it 
remained  unaffected  for  upward  of  two  montlis,  when,  being  again 
inoculated,  it  died  on  the  second  day  from  accidental  causes. 
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Motte  and  Protopopoff -"  inoculated  a  young  wolf  hypoder- 
matically  from  the  brain  of  a  dog  which  had  died  of  natural  rabies 
of  the  furious  type.  This  wolf  died  of  paralytic  rabies,  and  the 
virus  from  its  brain  was  transmitted  through  several  rabbits  by 
trephining.  The  cerebro-spinal  fluid  of  the  rabbit  of  the  sixth 
series  contained  an  enormous  number  of  extremely  minute,  short 
and  very  mobile  bacilli  of  a  very  special  kind.  In  fact,  the  fluid 
represented  a  natural  "pure  culture"  of  the  micro-organism. 
Culture  of  these  bacilli  were  made  and  these  were  injected  into  four 
animals  by  trephining  or  hypodermatically.  In  the  former  case  all 
died  of  paralytic  rabies  in  twcdve  hours ;  in  the  latter,  from  two  to 
six  days.  [In  view  of  the  rapidity  of  death  in  these  cases,  it  is 
extremely  doubtful  if  these  authors  were  really  dealing  with  a 
microbe  which  causes  rabies. — Ed.] 


Figs.  1  and  2.— Bacilli  in  the  Emulsion  of  tup:  Medulla  Oblongata  of  a 
Hydkopiiobic  Rabbit. — {Journal  de  Mcdrcine  de  Bourdeaux.) 

Solles'^'  found  a  bacillus  in  cultures  of  an  emulsion  of  the 
medulla  of  a  hydrophobic  rabbit  intended  for  inoculation;  but  he 
did  not  commit  himself  as  to  the  pathogenic  character  of  this 
microbe  or  of  its  causal  relation  to  rabies.     (See  Figs.  1  and  2.) 

Bardach^"  relates  the  case  of  a  woman  who  was  bitten  by  a 
rabid  wolf  After  the  bite  she  ceased  to  suckle  her  infant.  A 
small  quantity  of  the  milk  was  taken  from  th(;  mother's  breast 
and  injected  into  the  cranial  membranes  of  dogs  and  guinea-pigs. 
All  i\\v.  animals  injected  were  seized  witli  typical  madness.  The 
mother  died;  but  tlie  child  that  was  takcni  from  the  breast  after 
the  bite  still  liv(!s  and  appears  perfectly  lu^althy. 

A  rabbit  inoculated  with  rabies  was  obtained  from  Pasteur's 
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Laboratory'  by  PeiToncito  and  Carita.  On  December  17,  1886, 
a  pregnant  rabbit  near  the  end  of  its  pregnancy  was  inoculated 
from  the  cord  by  trepliining.  Four  days  hiter  tlie  animal  was 
uneasy,  and  evidently  about  to  be  confined.  On  the  following 
mornmg  the  head  of  a  small  foetus  was  found  in  the  cage,  the 
body  having  apparently  been  eaten  by  its  mother.  In  a  few  hours 
a  second  living  rabbit  was  born,  and  afterwards  two  others,  which 
were  dead  when  found, — probably  killed  by  the  mother.  The 
living  animal  also  died  soon  after  its  birth.  The  mother  died  with 
rabbit  hydrophobia  on  December  26th.  With  the  cords  of  the 
two  perfect  foetuses,  two  guinea-pigs  were  inoculated, — one  from 
each  cord.  Of  these,  one  died  with  all  the  symptoms  of  rabies 
on  January  1,  1887;  the  other  remained  well.  To  be  quite 
certain  that  the  guinea-pig  had  died  of  rabies,  two  guinea-pigs 
and  one  rabbit  were  inoculated  in  the  usual  manner  from  this. 
Of  these  one  guinea-pig  died  on  the  seventh  day,  and  the  other  on 
the  eighth  day,  with  all  the  characteristic  symptoms  of  rabies. 
The  rabbit  also  became  ill,  as  usual,  on  the  seventh  day,  and  died 
on  the  twenty-first  day  of  true  hydrophobia.  Hence  there  is  no 
doubt  that,  in  the  case  of  one  foetus,  rabies  had  been  transmitted 
from  the  mother  to  the  foetus  in  utero ;  but  that,  as  in  the  case 
of  anthrax,  not  all  the  foetuses  of  the  same  htter  were  affected. 

Yestea  and  Zagari^"  confirm  Pasteur  in  most  particulars. 
Among  other  subjects  of  experimentation  they  gave  much  atten- 
tion to  "  transmission  of  rabies  by  the  nerves."  The  authors 
claim  that  the  results  of  direct  inoculation  into  a  nerve-trunk  are 
as  certain  as  of  those  made  under  the  dura-mater;  and  furthermore, 
that  the  period  of  incubation,  as  well  as  the  first  symptoms,  vary 
according  to  the  nerve  inoculated.  The  authors  performed  a  very 
interesting  series  of  experiments,  from  which  they  conclude  that 
rabies  is  transmitted  by  the  nerves ;  that  the  bite  is  equivalent  to 
an  intra-  or  peri-neural  inoculation;  and  that  the  fact  of  the 
propagation  of  tlie  virus  along  the  nerves  is  the  cause  of  the 
symptomatic  differences  in  the  commencement  and  in  the  ultimate 
course  of  the  disease,  according  to  the  location  of  the  bite. 

Freudenberg'*'  states  that  Pasteur  himself  admits  that  his 
preventive  treatment,  including  also  the  new  so-called  "intensive 
method,"  does  not  afford  an  absolutely  certain  prophylaxis  against 
the  outbreak  of  hydrophobia  in  one  who  has  been  bitten.     But 
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that  should  not  be  expected  in  the  case  of  treatment  by  the  most 
perfect  method  ever  possible. 

Even  vaccination  does  not  always  prevent  variola.  Quinine 
against  malarial  fever,  sodium  salicylate  and  antipyrine  against 
articular  rheumatism,  mercury  against  syphilis,  sometimes  fail. 
Yet  the  usefulness  of  these  remedies  is  not  to  be  doubted,  nor  their 
application  to  be  abandoned.  That  the  results  to  which  the  various 
experimenters  attain  still  differ  in  many  respects,  is  no  longer  to  be 
wondered  at  by  reason  of  the  relative  novelty  of  the  subject  and 
method. 

Pasteur^  is  of  opinion  that,  besides  the  rabic  microbe  in  the 
spinal  marrow,  there  exists  a  "vaccinal  matter;"  that  the  microbe 
retains  its  virulence  during  the  drying,  but  loses  its  power  much 
more  rapidly  than  does  the  "vaccinal  matter;"  and  that  tliis 
'■vaccinal  substance,"  by  successive  inoculation,  renders  the  nervous 
centres  immune  before  the  microbe  succeeds  in  developing  therein; 
whilst  in  the  case  of  no  successive  inoculation  the  microbe  acts 
earlier  than  the  vaccinal  matter.  In  this  connection,  Pasteur  cites 
35  dogs  which  were  injected  subcutaneously  with  a  given  quantity 
of  rabic  virus  (street  rabies  or  virulent  virus) :  18  of  them  died  of 
rabies.  The  remaining  17  were  subsequently  inoculated  intra- 
cranially  with  street  rabies  virus.  Thereafter,  only  5  died;  12 
remained  weU. 

Von  Fritsch"  concludes  that  much  more  work  must  be  done 
before  it  is  demonstrated  that  animals  can  be  protected  from  rabies 
by  inoculation;  that  no  real  ground  exists  for  the  belief  in  the 
efficacy  of  preventive  inoculation  in  the  human  subject;  while 
there  is  a  strong  probability  that  through  inoculation  of  virus 
disease  itself  may  be  transmitted. 

Gamaleia,"^  of  Odessa,  behoves  that  the  prophylaxis  of  rabies 
after  the  bite  is  not  the  theoretical  impossibihty  it  is  supposed  to  be 
by  many.  As  one  can  conceive  that  the  vaccine  virus,  whose 
development  reaches  its  highest  point  on  the  ninth  day,  inoculated 
soon  after  an  infection  with  variola,  still  displays  its  protective 
action  (for  the  incubation  period  of  that  disease  is  12  days),  so  may 
be  conceded  the  possibihty  of  rendering  the  body  also  refractory 
against  rabies,  with  its  usually  long  period  of  incubation,  before 
the  infecting  virus  reaches  its  development. 

Alfonso  di  Vestea,"  of  Naples,  performed  experiments  in  the 
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main  harmonizing  with  the  results  of  Pasteur,  though,  like  Fritsch, 
he  did  not  succeed  in  protecting  rabbits  which  had  previously 
received  a  subdural  injection  of  the  virus  of  street  rabies. 

The  report  of  the  committee  appointed  by  the  British 
Parliament  in  1886  to  investigate  the  Pasteur  method  was  looked 
ior  with  interest  on  all  sides.  The  Secretary  of  the  Commission, 
^^ictor  Horsley,  made  a  number  of  careful  experiments,  in  which 
it  was  satisfactorily  proved  that  a  substance  may  be  obtained 
from  the  spinal  cord  of  an  animal  dead  of  hydrophobia  which,  if 
inoculated  into  another  animal,  will  produce  hydrophobia  similar 
to  that  caused  by  the  bite  of  a  rabid  animal,  except  that  the  period 
of  incubation  is  altered. 

The  rabies  thus  transmitted  by  inoculation  may  by  similar 
inoculations  be  transmitted  through  a  succession  of  rabbits  with 
marked  increase  of  intensity.  But  the  virus  in  the  spinal  cords 
of  rabbits  that  have  died  of  inoculated  rabies  may  be  gradually 
attenuated  by  drying  the  cords ;  so  that,  after  a  certain  number 
of  days  drying,  it  may  be  injected  into  healthy  rabbits  or  other 
animals  without  any  danger  of  producing  rabies.  By  using 
on  each  successive  day  the  virus  dried  during  a  period  shorter  than 
that  used  on  the  previous  day,  an  animal  may  be  made  almost 
certainly  secure  against  rabies,  whether  from  a  bite  or  from  any 
method  of  subcutaneous  inoculation. 

This  protection  is  proved  by  the  fact  that  if  animals  so 
inoculated  and  others  not  so  inoculated  be  bitten  by  the  same  rabid 
animal,  none  of  the  first  set  will  die  of  rabies ;  while  with  rare 
exceptions  those  of  the  second  set  will  succumb. 

The  committee  therefore  hold  that  it  may  be  deemed  certain 
that  M.  Pasteur  has  discovered  a  method  of  protection  from  rabies 
comparable  with  that  which  vaccination  affords  against  small-pox. 
They  think  it  certain  that  the  inoculations  practiced  by  M.  Pasteur 
have  prevented  the  occurrence  of  hydrophobia  in  a  veiy  large 
proportion  of  those  who,  if  they  had  not  been  so  inoculated,  would 
have  died  of  that  disease. 

They  are  not  sure  that  the  intensive  method  of  inoculation  is 
free  from  danger,  but  rather  incline  to  think  that  deaths  may  have 
been  due  to  it ;  for,  as  has  been  previously  pomted  out,  a  form  of 
rabies,  the  paralytic,  not  met  with  in  the  rabies  of  the  street,  lias 
supervened  on  inoculation  by  the  intensive  method.     M.  Pasteur 
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has,  however,  greatly  modified  this  plan  of  treatment,  and  employs 
it  only  in  the  most  urgent  cases. 

As  far  as  the  report  applies  to  animals  it  seems  conclusive; 
and  both  directly  and  inferentially  the  testimony  is  very  strong  as 
regards  human  beings.  There  remains,  however,  the  objection, 
urged  some  time  since  by  Peter  and  Colin,  that  the  census  returns 
show  about  as  many  deaths  in  France  from  hydrophobia  since  the 
beginning  of  the  practice  of  inoculation  as  before,  notwithstanding 
the  large  number  of  cures  claimed  by  Pasteur. 

Once  stripped  of  every  difficulty,  and  thoroughly  established, 
it  would  be  impossible  to  overestimate  the  importance  of  the 
discovery,  both  as  regards  its  practical  utility  and  its  importance  in 
general  pathology.  It  shows  the  possibility  of  an  unlimited  appli- 
cation of  a  method,  the  like  of  which  it  may  become  possible  to 
employ  for  the  protection  of  both  men  and  animals  against  others 
of  the  most  intense  kinds  of  virus.  In  the  not  very  distant 
future,  in  some  form  of  inoculation,  an  effective  preventive  may 
be  discovered  for  every  kind  of  infectious  disease.  Then  vast 
regions  of  the  earth,  now  dominated  by  constant  apprehensions 
of  invasion  by  scourges,  will  offer  opportunities  of  life  as  little 
troubled  by  tliem  as  civilized  lands  now  are  by  apprehensions 
of  small-pox,"' 

BloJogicid  Effects  of  Essence  of  Tansy ^  mid  Preventive  Action 
of  Hi/d rate  of  Chloral  against  Tanaceticand  True  Rabies. — Peyrand 
states  that  the  essence  extracted  from  the  Tanacctum  vulgare 
(vermifuge)  produces  convulsions  which  absolutely  differ  from 
those  of  essence  of  absinthe;  for  they  have  a  tetanic  and  not  an 
epileptic  type,  and  are  not  prevented  by  the  previous  administration 
of  the  bromide  of  potassium.  The  type  of  these  convulsions  is 
really  rabic;  for  there  is  hallucination,  loss  of  consciousness, 
convulsions,  spasm  of  the  muscle  of  the  pharynx,  larynx,  and  of 
the  whole  thorax,  abundant  salivation,  phenomena  of  asphyxia, 
tending  to  bite,  characteristic  hoarse  cry,  temporary  (momentannee) 
paralysis.  In  some  cases  there  was  manifest  exacerbation  of  the 
convulsions  by  the  presentation  of  a  mirror.  Therefore  the  author 
is  induced  to  give  to  the  tanacetic  con^•ulsions  the  name  of 
tanacetic  rabies,  artificial  rabies,  simili-rabics.  The  previous  action 
of  chloral,  which  has  no  curative  action  upon  the  tanacetic  rabies, 
has  the  effect  of  preventing  the  tanacetic  convulsions. 
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SCARLET   FEVER. 

Dr.  Klein,  in  his  recently  published  report  on  the  results  of 
his  investigations  on  the  Hendon  cow  disease  and  its  connection 
with  human  scarlatina  (alluded  to  in  the  department  of  Diseases  of 
Childhood),  fails  to  state  in  how  many  cases  of  human  scarlatina 
he  found  the  organism,  in  what  stage  oi'  the  disease,  or  where. 
There  are  apparently  no  experiments  on  calves  with  scarlatinal 
blood  to  show  that  blood  liad  the  same  effect  on  the  animals  as  the 
organisms  cultivated,  and  that  that  effect  was  the  production  of 
the  Hendon  disease,  and  no  control  experiments  with  the  pyogenic 
and  erysipelatous  streptococci,  which  Dr.  Klein's  organism  very 
closely  resembles.  In  fact,  there  seems  to  have  been  an  entire 
absence  of  proper  controlling  experiments.  '  In  one  respect  Dr. 
Edington  supplies  an  omission,  though  incompletely,  namely:  he 
injected  blood  from  a  scarlatinal  patient  into  a  guinea-pig,  whence 
he  obtained  a  similar  result  to  that  got  on  the  injection  of  his  bacilli. 
Had  the  injection  been  made  mto  a  calf,  we  should  have  seen 
whether  the  Hendon  disease  resulted.  Another  point  adverse  to 
Dr.  Klein's  view  is  that  the  Hendon  disease  is  apparently  a  moist 
eruption,  not  the  dry  eruption  of  scarlet  fever.  Dr.  Edington 
produced  a  dry  eruption,  followed  by  a  desquamation  (not  by 
peeling  off  of  crusts,  as  in  the  Hendon  disease),  by  injection  of 
scarlatinal  blood  into  gumca-pigs,  and  of  his  bacilli  into  a  calf. 

Several  researches  made  in  Germany — notably  Loeffier's 
on  diphtheria — ha^e  shown  the  presence  of  streptococci  in  the 
blood-organs  of  patients  who  have  died  of  scarlet  fever,  and  have 
also  shown  that  there  were  cases  of  mixed  infection, — a  condition 
not  to  be  wondered  at  when  the  state  of  the  throat,  allowing  the 
entrance  of  the  bacteria  into  the  blood,  is  borne  in  mmd.  It 
will  not  be  surprising  if  tlie  streptococci  described  by  Dr.  Klein 
turn  out  to  be  derived  from  this  source,  and  not  to  have  any  real 
bearing  on  the  causation  of  scarlet  fever.  It  is  clear  that  we  must 
not  be  hasty  in  arriving  at  a  conclusion  on  this  subject,  but  must 
consider  the  matter  still  open,  and  await  further  researches. 

The  Agricultural  Department  of  the  Privy  Council  office  has 
been  making  some  investigations  on  the  subject  at  the  instance  of 
the  Royal  Agricultural  Society  of  England.  If  tlicre  is  any 
meaning  ui  a  report  by  Professors  Axe  and  Brown  which  has  just 
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been  officially  published,  the  Agricultural  Department  disbeUeves 
altogether  the  conclusions  at  which  Mr.  Power  and  Dr.  Klein 
arrived.  The  medical  as  well  as  the  agricultural  world  is  deeply 
interested  in  liaving  the  question  raised  by  Dr.  Klein  settled. 
Diseases  of  which  veterinarians  have  as  yet  taken  no  sufficient 
account  may  have  a  serious  influence  upon  the  milk  yielded  by  cows, 
and  thus  upon  the  constitutions  of  the  human  beings  drinking  it. 

It  is  admitted  that  scarlet  fever  in  its  early  stages  is  little  if  at 
all  communicable  from  the  sick  to  the  sound.  On  this  first 
principle  rests  the  advantage  of  prompt  isolation,  since  a  fair 
chance  is  .thereby  afforded  of  arresting  the  farther  extension  of  the 
disease  from  its  primary  source.  It  is  also  admitted  that  the  flakes 
of  skin  cast  oft"  during  desquamation  contain  the  active  contagium ; 
and  these,  if  mhaled  or  swallowed,  reproduce  scarlet  fever  in  those 
unprotected  by  not  ha\dng  already  passed  through  the  ailment. 

Dr.  Jamieson^  endeavors  to  prove  that,  without  separation,  it 
is  possible  to  prevent  communication  of  scarlet  fever  from  one 
member  of  a  family  to  others  of  the  same  who  had  not  had  it, 
even  though  in  close  contact  or  occup}dng  continuously  the  same 
apartment.  He  states  that  the  two  sources  of  infection  are  the 
exhalations  from  the  mouth  and  throat  in  the  early  stage,  and  the 
dry  particles  of  cuticle  cast  off  later.  The  method  recommended 
is  to  disinfect  the  throat  by  painting  it  frequently  with  a  strong 
solution  of  boracic  acid  in  glycerine  (a  saturated  solution  of 
boroglyceride).  In  dealing  with  the  skin  more  exact  methods  are 
available.  These  consist  in  the  employment  of  warm  baths  every 
night  from  the  onset,  and  application  to  the  entire  surface  of  the 
body,  including  the  head,  of  an  ointment  composed  of  carbolic 
acid  gr.  30,  thymol  gr.  10,  vaseline  5j,  simple  ointment  5j,  night 
and  morning.  In  tliis  way  he  bcheves  that  the  scales  of  epidermis 
will  never  become  contagious.  His  experience  bears  out  this 
opinion. 

Dr.  Jamieson^  made  investigations  with  a  view  ( 1 )  to  discover 
the  organism  in  the  desquamation,  to  the  presence  of  which  the 
contagious  properties  of  the  cast-off  flakes  are  inferred  to  be  due ; 
(2)  to  ascertain  the  period  at  which  tlie  organism  first  manifests 
itself  in  the  desquamating  epidermis ;  (3)  to  ascertain  if  tlie 
metliods  which  have  been  found  capable  of  neutralizing  the  con- 
tagiousness of  scarlet  fever  are  sufficient  to  destroy  this  organism, 
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or  to  render  it  incapable  of  reproduction,  though  under  suitable 
conditions  otherwise. 

Cultivation  and  inoculation  experiments  from  the  blood  and 
desquamathig-  cuticle  were  carried  out  by  Dr.  Edington." 

The  following  is  a  list  of  the  various  organisms  isolated,  and 
is  taken  to  apply  to  culti\'ations  made  in  jelly  that  has  been 
neutrahzed  in  caustic  potash,  unless  otherwise  stated.  It  had  been 
found  that  cultivations  made  in  such  jelly  differed  in  some  cases 
from  that  made  in  soda  jelly,  and  this  has  been  of  considerable 
use  as  a  means  of  distinguishing  various  organisms.  The  form  of 
growth  does  not  materially  alter ;  but  in  potash  jelly  it  is  in  almost 
all  cases  more  luxuriant  and  more  rapid,  and  in  some  cases  a 
pecuhar  and  individual  darkening  of  the  deep  needle-track  growth 
results  after  a  time : — 

(1)  Sarcina  Lidea. — This  well-known  organism  occurred  in 
15  per  cent,  of  the  original  cidtures  from  desquamation. 

(2)  Streptococcus  Ruhiginods  (provisional  name). — It  occurred 
in  20  per  cent,  of  the  original  tubes.  Inoculations  into  rabbits, 
guinea-pigs  and  pigs  gave  negative  results. 

(3)  Micrococcus  Capsaformans  (provisional  name). — Spherical 
or  oval  bodies,  frequently  united  as  dumb-bells,  which  are  very 
often  enclosed  with  a  capsule.  (See  Fig.  8,  and  some  also  may  be 
seen  in  Fig.  11.)  This  capsule  is  well  seen  on  staining  with  alka- 
hne  methylene-blue.  It  occurred  in  40  per  cent,  of  the  original 
tubes.  Inoculations  gave  negative  results  in  rabbits,  guinea-pigs 
and  pigs.     (See  Fig.  8.) 

(4)  Diplococcus  Scarlatince  Sanguinis  (provisional  name). — 
Spheres  measuring  1.0  m.  to  1.2  m.,  frequently,  especially  in  fluid 
cultures,  existing  as  dumb-bells.  On  gelatinous  plates  it  forms 
creamy  points  of  fairly  rapid  growth.  On  test-tubes  of  Koch's 
jelly  it  forms  a  deep  growth  of  very  closely-pressed  minute  cocoons, 
while  the  surface  growth,  usually  irregidarly  heaped  up  around 
the  needle-track,  is  of  a  slightly  creamy-white  translucent  color. 
It  occurred  in  45  per  cent,  of  the  tubes  taken  from  the  desquama- 
tion, and  in  30  per  cent,  of  the  tubes  made  from  the  scarlatinal 
blood.  Inoculations  gave  negative  results.  This  wiU  be  referred 
to  when  speaking  of  the  bacillus  scarlatinoe. 

Ascobacillus  (provisional  name). — Small  rods  in  their  fully 
developed  form,  measuring  0.8  m.  in  length,  and  0.2  m.  in  breadth, 
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often  as  dumb-bells,  made  up  of  long,  ovoid  spheres.  This  organism 
is  pecuhar  in  that  the  spores  are  contained  in  large,  sausage-shaped 
capsules  many  hundred  times  larger  than  the  baciUi  themselves. 
(See  Fig.  7.)  Tliis  was  obtained  only  in  one  case,  with  the 
bacillus  scarlatinas,  in  which  death  resulted  in  twenty-four  hours, 
and  was  obtained  from  the  blood. 

Bacillus  Fulvus  (provisional  name). — Very  small,  oval  or 
rod-shaped  motile  bodies,  measuring  1.0  m.  to  1.5  m.  in  length, 
and  0.2  m.  in  breadth.     (See  Fig.  4.) 

Bacillus  Arhorescens  (provisional  name). — Rods  measuring 
.8  m.  in  thickness  and  4  5  m.  to  12.0  in  length,  most  usually  the 
former.  This  organism  usually  forms  excessively  long-jointed 
leptothrix  filaments,  either  in  jelly  or  in  fluid  media.  It  is  non- 
motile.  (See  Fig.  9.)  Inoculation  into  rabbits  and  pigs  gave 
negative  results.  In  guinea-pigs  a  well-marked  local  erythema 
developed,  but  did  not  spread  far  from  the  point  of  inoculation, 
and  was  unattended  by  any  sequelae. 

Bacillus  Scarlatincc  (provisional  name). — Rods  measuring 
0.4  m.  in  thickness  and  1.2  m.  to  1.4  m.  in  length,  most  usually 
forming  excessively  long-jointed  and  curved  leptothrix  filaments, 
motile.  (Fig.  10.)  Sown  on  gelatme  plates,  it  forms  little  points  of 
liquefaction  after  several  days.  Sown  in  the  test-tubes  of  Koch's 
jelly,  it  rapidly  liquefies  it,  but  with  no  distinct  growth-formation. 
The  fluid  thus  formed  is  crowded  with  the  motile  bacilli;  but  a 
pellicle  is  not  formed  until  the  liquefaction  is  well  advanced. 

It  occurred  in  every  case  but  one  of  the  tubes  made  from  the 
desquamation,  if  taken  after  the  termination  of  the  third  week, 
but  never  before  this.  It  also  occurred  in  every  tube  made  from 
scarlatinal  blood,  if  taken  before  the  third  day  of  the  fever. 
Inoculation  made  into  rabbits  was  always  attended  with  a  sliglit 
but  marked  erythema  if  they  were  young ;  but  if  old,  the  erythema 
was  better  developed  and  most  Aivid  at  the  point  of  inoculation. 
After  two  to  five  days  a  fine  desquamation  began,  and  usually 
lasted  for  a  week  to  ten  days.  The  tem])(nature  usually  rose 
slightly  in  the  younger  rabbits,  but  more  in  the  older ;  for  example, 
103°  to  104°  and  in  one  case  106°  F.  During  the  first  two  days 
the  animals  huddknl  tliemselves  together  in  a  comer  of  the  cage 
and  did  not  seem  much  to  wish  food,  but  usually  after  this  day  got 
quite   lively  again.     The   bacillus  can  be  reobtained   from    the 
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animal's  blood.  None  died.  In  guinea-pigs  the  same  result 
obtained;  but  in  them  the  desquamation  was  more  copious  and 
the  flakes  much  thicker  than  in  rabbits,  and  the  hair  came  out  if 
taken  hold  of. 

A  calf  was  then  inoculated,  and  at  the  same  time  given  some 
of  the  culture  in  milk.  The  calf  was  in  good  health  at  the  time, 
and  had  a  temperature  of  99.5°.  Six  hours  from  the  time  of  the 
inoculation  the  calf  developed  great  sickness,  and  the  temperature 
taken  in  the  axilla  registered  103°  F.  [This  was  at  10  p.m.] 
The  calf  was  then  left  for  the  night,  but  in  the  morning  it  was 
found  to  have  died.  In  many  particulars  the  autopsy  agreed  with 
post-mortem  examinations  made  in  the  early  stages  of  human 
scarlet  fever. 

Small  pieces  of  tissue  taken  from  the  spleen  and  kidney  were 
placed  in  Koch's  jelly  and  incubated,  with  the  result  that  the 
now  familiar  [to  the  editor]  peUicle  formed  by  this  bacillus  was 
developed.  So  far,  then,  this  experiment  and  its  post-mortem 
results  show  that  in  all  likelihood  this  organism  had  caused 
death;  and  while  the  state  of  the  abdominal  and  thoracic  organs 
would  imply  that  the  fatal  result  was  due  either  to  a  high  fever 
or  to  blood  poisoning,  yet  the  state  of  the  tongue,  together  with 
the  suddenness  of  the  attack  and  its  rapid  termination,  suggests 
scarlet  fever. 

A  second  calf  was  inoculated,  when  only  one  day  old,  with 
the  bacillus,  care  being  taken  that  the  inoculation  was  made  with 
the  absolutely  pure  material  as  before,  while  at  the  same  time  the 
blood  was  examined  with  the  microscope,  and  found  to  contain 
nothing  of  the  nature  of  an  organism.  The  inoculation  was  made 
in  tliis  case  with  a  -scry  carefully  sterilized  hypodermic  syringe. 
At  6.30  P.M.  this  was  performed,  the  temperature  per  rectum  then 
being  99.6°.  At  10  p.m.  the  animal  took  milk  freely,  and  the 
temperature  remained  practically  the  same.  Next  morning,  tem- 
perature 104°  ;  sickness,  slight  diarrhoea,  and  complete  prostration; 
throat  was  in  an  inflamed  condition  as  far  as  could  be  seen. 
Toward  the  afternoon  the  skin  covering  the  thorax,  upper  part  of 
abdomen,  and  inner  side  of  tlie  forearm  presented  a  general 
redness,  which  toward  evening  became  still  better  marked. 
Evening  temperature,  10  p.m.,  102.8°.  The  animal  now  got  a 
little  milk.     Next  morning  the  animal  was  still  unwell,  but  the 
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sickness  was  almost  entirely  gone,  and  it  took  a  little  milk.  Rash 
very  vivid,  especially  in  the  throat.  Temperature  101.8°,  evening 
temperature  102°.  Throat  and  posterior  part  of  the  tongue  very 
much  inflamed.  After  this  time  the  temperature  became  practically 
normal,  and  on  the  sixth  day  of  the  disease  desquamation  began 
on  the  chest  and  inner  sides  of  fore  limbs. 

Further:  blood  was  taken  from  a  case  of  scarlet  fever,  on  the 
third  day  of  the  fever,  with  the  care  pre\dously  described,  and,  to 
prevent  its  coagulation,  was  passed  into  a  tube  containing  a  httle 
liquefied  sterilized  Koch's  jelly.  Of  this  a  part  was  injected  into  a 
guinea-pig  and  a  part  cultivated  by  incubation.  The  guinea-pig 
developed  the  erythema  as  before,  with  succeeding  desquamation, 
and  the  tube  was  found  to  contain  the  bacillus  and  diplococcus. 
But  we  have  found  that  the  diplococcus  sanguinis,  as  well  as 
the  micrococcus  capsiformans  and  streptococcus,  while  they  can 
exist  in  the  blood  for  some  days,  yet  of  themselves  produce  no 
symptoms  in  the  animals.  Hence  we  may  conclude  that  the 
injection  of  scarlatinal  blood,  taken  during  the  period  immediately 
preceding  the  height  of  the  fever,  is,  in  the  case  of  guinea-pigs, 
and  probably  also  in  others,  attended  with  the  same  result  as  the 
injection  of  a  cultivation  of  the  bacillus  itself 

This  bacillus  is  to  be  seen  in  the  scarlatinal  blood,  if  it  be 
taken  during  the  first  two  or  three  days  of  the  fever,  and  if  the 
cover  glasses  be  spread  immediately  after  the  blood  is  drawn.  It 
is  also  to  be  obtained  from  the  desquamation  after  the  twenty-first 
day  of  the  fever;  that  is  to  say,  in  ordinary  cases,  when  the 
desquamation  begins, — somewhere  between  the  ninth  and  twelfth 
day.  Of  course,  in  the  severest  cases,  where  the  desquamation 
begins  earher,  it  necessarily  follows  that  we  may  anticipate  its 
earlier  appearance  in  the  desquamation.  The  editor  has  examined 
the  blood  of  some  cases  from  day  to  day,  taking  care  to  control 
his  experiments  by  performing  them  twice  in  the  same  day,  with 
an  interval  of  an  hour  or  two  intervening. 

If  desquamation  be  placed  in  milk  kept  at  a  gentle  heat  for 
twenty-four  hours,  the  bacilli  developed  can  be  recognized  by 
their  motility  and  the  pcUicle  which  they  soon  form.  Thus  it 
is  evident  that  if  milk  be  taken  as  food  containing  infective 
desquamation,  tlie  spores  will  have  a  perfect  nidus  and  suitable 
temperature  afi'orded  them  for  development. 
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From  what  has  been  stated  it  is  pretty  well  proven  that  this 
bacillus  scarlatinae  is  the  specific  cause  of  scarlet  fever.  Probably 
the  other  organisms  found  in  the  blood  during  and  at  a  later 
period  than  the  bacillus,  are  merely  concomitants,  and  pass  into 
the  blood  only  after  the  vitahty  of  the  system  and  tissues  has  been 
lowered  by  the  entrance  into  them  of  this  specific  organism.  But 
if  one  injects  or  otherwise  inoculates  a  perfectly  healthy  animal 
with  the  diplococcus  scarlatinae  sangumis,  one  finds  that  it  is  able 
to  live  for  some  Uttle  time  in  the  blood  without,  in  the  case  of 
animals,  giving  rise  to  any  marked  symptoms. 

The  rapidity  of  the  growth  of  this  organism — which  is  such 
that  if  one  inoculates  a  flask  of  broth,  the  diameter  of  which  is  two 
inches  and  a  half,  and  if  it  be  incubated,  the  pelhcle  wiU  develop 
and  cover  it  entirely  over  in  the  course  of  four  hours — suggests  an 
explanation  of  the  very  short  period  of  incubation  in  scarlet  fever. 
Hence  the  particular  pabulum  in  the  body  suited  for  its  growth 
may  be  used  up  ver}'  rapidly,  and  spore-formation  ensue. 

By  a  long  course  of  careful  investigations,  embodjing  the 
results  of  Svneral  thousand  cultivations,  endeavor  has  been  made 
to  ascertain  the  specific  cause  of  scarlet  fever.  These  records  of 
such  are  now  placed  before  the  medical  fraternity. 

Plate  Cultivations. — In  twenty-four  hours,  if  the  cultivation  be 
a  fauiy  active  one,  we  find  a  few  good  colonies  already  hquefied. 
If  such  a  plate  be  examined  with  an  objective  of  low  power 
(seventy-four  diameters)  it  will  be  clearly  seen  that  in  the  depth 
of  the  jelly  are  many  small  colonies  growing,  but  not  causing  any 
liquefaction. 

After  some  little  time,  minute  branchings  take  place,  which 
increase  until  later  on  they  emerge  upon  the  free  surface  of  the 
jelly,  when  liquefaction  begins.  If,  however,  we  look  at  a  colony 
already  pretty  near  the  surface,  we  find  that  it  grows  to  a  larger 
size  without  showing  indications  of  branching  at  all.  If  the 
obsen-er  watch  this  he  will  find  that  very  soon  a  fine  halo  is 
thrown  out  all  around  the  colony,  while  the  central  part  deepens 
in  color,  passing  from  a  greenish-brown  tint  to  that  of  a  brown. 
This  phenomenon  usually  marks  the  onset  of  Hquefaction,  which 
begins  from  the  centre. 

In  one  of  the  plates  is  seen  a  colony  originally  on  the  free 
sui-face  of  the  jelly  in  which  liquefaction  has  begim  early,  but  in 
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wliich  the  peripheral  portion  has  been  able  quickly  to  spread 
outward.  If  the  first  plate  be  now  again  looked  at  we  will  notice 
that  the  older  colonies  show  to  the  naked  eye  a  double  outHne, 
namely,  a  central  circular  one,  fairly  sharply  marked  out,  and  an 
outer  irregular  one. 

Crookshank^  states  that  the  last  link  m  the  chain  of  evidence 
in  favor  of  believing  that  the  Hendon  cow  disease  caused  human 
scarlatina  was  afforded  by  the  researches  of  Dr.  Klein, — that  is  to 
say,  when  it  was  taken  for  granted  that  these  researches  could  be 
taken  without  question.  Indeed,  assuming  this  evidence  to  be 
correct,  and  attaching  to  it  the  cogent  arguments  brought  forward 
by  Mr,  Power,  such  a  strong  case  was  made  out  that  the  subject 
appeared  to  be  almost  beyond  the  reach  of  controversy. 

The  researches  of  Drs.  Jamieson  and  Edington,  of  Edinburgh, 
which  have  just  been  published,  have  thrown  a  cloud  of  doubt 
over  the  evidence  adduced  by  Dr.  Klein.  The  Edinburgh  research 
carries  with  it  the  weight  of  considerable  authority.  Though 
somewhat  incomplete,  it  appears  to  be  so  careful  that  it  cannot  be 
overlooked.  On  the  contrary,  an  impartial  criticism  is  called  for 
of  the  evidence  brought  forward  on  both  sides. 

With  our  present  evidence  and  from  a  purely  bacteriological 
point  of  view,  we  are  only  justified  in  concluding  tliat  Dr.  Klein 
has  isolated  and  cultivated  a  streptococcus  which  is  intimately 
associated  with  a  peculiar  eruptive  disease  of  the  udders  and  teats 
of  cattle.  That  the  contagium  of  scarlet  fever  may  be  conveyed  by 
milk,  is  an  accepted  fact;  but  whether  this  disease  in  cows  is  a 
source  of  the  contagion,  is  another  question. 

We  have  thus  brought  ftice  to  face  independent  observations 
on  the  contagium  of  scarlet  fever,  with  the  perplexing  result  that 
neither  of  the  observers  finds  tlie  special  organism  described  by 
the  other  as  the  specific  one.  Dr.  Klein  found  and  cultivated  his 
streptococcus  by  the  "ordinary  methods."  A  lack  of  knowledge 
of  these  ordinary  methods  can  hardly  be  supposed  on  the  part  of 
Dr.  Edington,  which  might  account  for  his  overlooking  of  the 
streptococcus.  On  the  other  hand,  it  is  evident  that  Dr.  Klein  did 
not  encounter  the  Edinburgh  bacillus  in  his  researclies.  We  must 
bear  in  mind  in  connection  witli  this  subject  tliat  sapropliitic 
organisms  may  occur  in  man,  both  in  health  and  in  disease,  which 
produce  very  chamcteristic  symptoms  in  the  lower  animals. 
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If  they  gain  access  to  the  circuhition  through  some  surface 
lesion,  they  may,  in  an  advanced  stiite  of  disease  especially,  escape 
disintegration  and  be  detected  in  the  blood  and  in  the  organs 
after  death.  Thus  they  may  readily  be  mistaken  for  the  specific 
organism,  if  there  be  one,  of  the  disease  in  question.  We  may 
also  find  more  than  one  organism  associated  with  a  disease  as  the 
result  of  a  double  infection.  In  the  organs  of  children  which 
had  died  of  congenital  syphilis,  Kassowitz  and  Hochsinger  found 
streptococci  wliich  were  regarded  as  the  result  of  ml>ich  infect  ion. 

It  is  interesting  to  recollect  how  commonly  streptococci  have 
been  met  with.  In  addition  to  those  mentioned  by  the  editor, 
we  must  bear  in  mind  the  streptococci  in  purulent  inflammations 
found  by  Ogston,  Rosenbach,  Krause,  Garre,  Hoffa,  and  Biondi ; 
the  streptococci  found  by  Welch selbaum  in  acute  pneumonia ;  the 
streptococcus  isolated  by  Nicolair  from  earth ;  the  streptococci 
found  by  Emerich  in  the  air;  and,  \\e  may  add  the  streptococci 
found  by  Babes  in  the  Uver  and  kidney  in  tw^o  cases  of  yellow 
fever;  in  the  liver,  kidney,  and  spleen  in  a  case  o^  fievre  typhdide 
hiUense ;  and  in  inflammatory  products  consecutive  to  scarlatina; 
by  Bokai  and  by  Babes  in  joint  affections  after  scarlatina ;  and  by 
Charrin  in  septicasmia  consecutive  to  anthrax  in  rabbits. 

In  conclusion,  obviously  the  experiments  which  have  been 
analyzed  must  be  repeated  and  extended  before  a  definite  opinion 
can  be  expressed.  As  in  addition  to  its  pathological  interest  the 
inquiry  involves  a  question  of  national  importance,  it  is  to  be 
hoped  that  a  commission  will  be  appointed.  By  testing  the  result 
of  inoculating  blood  from  human  scarlatina  directly  into  the  calf 
and  monkey,  and  by  repeating  and  extending  the  experiments  of 
Dr.  Klein  and  Dr.  Edington,  there  ought  to  be  no  difficulty  in 
dispelling  the  present  contradictions. 

TYPHOID    FEVER. 

The  microbe  of  t}-phoid  fever,  sucli  as  Eberth  and  GafFky  have 
taught  us  to  recognize,  is  an  organism  always  presenting  the  form 
of  a  bacillus.  This  is  the  most  constant  characteristic  of  its 
morphology.  In  fact,  nothing  is  so  variable  as  its  ibrm  or  even 
the  aspects  of  its  cultures;  and  this  doubtless  explains  to  us  the 
multiplicity  of  the  descriptions  made  upon  this  subject  during  the 
early  years  after  its  discovery.     Eberth,  Meyer,  and  Friedlander, 
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in  Germany,  Arthaud  in  France,  gave  to  it  the  form  of  an  oval,  or 
a  shuttle,  according  to  the  expression  of  Arthaud,  with  clear  central 
space.  Gaffky,  on  the  contrary,  described  a  cylindrical  rod,  and 
doubted  the  clear  central  space.  It  is  probable  that  it  has  been 
the  same  micro-organism  which  these  different  observers  have 
seen ;  but  they  have  seen  it  at  different  phases  of  its  evolution. 

The  form  described  by  Gaffky  is  the  most  frequent,  and  the 
typhoid  bacillus  presents  itself  in  general  under  the  form  of  a 
small  rod,  rounded  at  the  extremities,  of  a  length  from  2-3  m., 
and  its  length  three  times  greater  than  its  breadth.  But  these  are 
variable,  changing  especially  with  the  culture  media. 

Thus,  in  simple  bouillon  the  bacilli  diminish  in  length,  and 
appear  under  the  form  of  an  extremely  short  rod;  upon  agar 
and  potato  the  transverse  diameter  increases.  In  all  cultures  in 
gelatine  the  rod  is  seen  to  lengthen  out  into  filaments,  sometimes 
straight  and  frequently  curved  upon  themselves.  All  these 
forms  are  represented  in  the  plate.  Sometimes  also  in  slides 
made  from  the  scrapings  of  the  organs,  and  often  upon  potatoes 
inoculated  five  or  six  days  previous,  the  editor  has  met  with  forms 
having  a  clear  space,  and  has  seen  these  forms  also  appear  in  old 
gelatine-tube  cultures.  The  rods  are  tlien  most  frequently  swollen 
in  their  centre,  and  it  is  in  this  portion  that  the  clear  space,  whicli 
will  not  take  the  staining  matter,  appears.  Both  extremities,  on 
the  contrary,  are  deeply  colored  and  connected  with  each  other  by 
two  lateral  lines  around  the  clear  space  of  the  centre.  In  certain 
cases  the  bacilli  remain  slender  and  very  much  elongated.  The 
clear  space  continues  then  to  occupy  the  greater  part  of  its  extent ; 
the  colored  extremities  appearing  very  small  and  in  the  form  of  a 
crescent,  the  concavity  of  which  is  toward  the  centre  of  the 
bacillus.  The  filaments  themselves  may  present  uncolored  centres, 
and  it  is  not  rare  in  bacilli  of  ordinary  size  to  see  the  clear  space 
appearing  no  longer  at  the  centre,  but  quite  near  the  extremity. 
The  plate  shows  distinctly  all  of  these  variations. 

The  truth  concerning  the  morphology  oi'  the  t)^hoid  bacillus 
is,  therefore,  between  the  two  exclusive  opinions  of  the  first 
observers  and  that  of  Arthaud,  who,  considering  the  clear  space  as 
absolutely  characteristic,  doubted  if  the  microbe  seen  by  Gaffky 
was  indeed  the  same  as  that  which  he  had  observed. 

If  the  dimensions  of  the  typhoid  bacillus  are  variable  and  its 
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form  changeable,  it  nevertheless  presents  a  constant  characteristic 
of  great  importance, — that  is,  its  mobility.  It  is  quite  pecuhar  and 
not  likely  to  mislead  when  one  is  skillful  in  tlie  observation  of  this 
microbe.  The  bacillus  of  Eberth  not  only  moves  across  the  field 
ol'  the  microscope,  but  it  presents  besides  an  oscillatory  movement 
quite  pecuhar.  Tliere  are  many  species  of  mobile  bacteria,  but 
very  few  that  possess  movements  similar  to  those  which  we  have 
just  described.  The  typhoid  bacillus  is  easily  cultivated  upon 
various  organic  substances.  It  develops  in  nutritive  gelatine, 
which  it  does  not  hquefy  at  any  period  of  its  development.  Tlie 
culture  begins  to  appear  at  the  end  of  48  hours  at  the  ordinary 
temperature.  Along  the  track  of  the  inoculation  puncture  in  the 
gelatine  tube,  small,  yellowish,  lenticular  colonies  grow ;  whilst  at 
the  surface  a  thin,  pellicular,  transparent  disk  is  developed,  with 
iridescent  borders  extending  toward  the  waUs  of  the  tube ;  or,  on 
the  contrary,  a  thick  opaque  growth  of  Hmited  extent,  the  size  of 
wliich  does  not  exceed  a  small  lentil,  appears.  After  inoculations, 
by  scratcliing  the  surface  of  gelatine  in  an  inclined  tube  the  most 
characteristic  cultures  appear  in  the  form  of  a  tliin,  translucent 
veil,  having  a  nacred,  bluish  aspect,  granular  upon  the  surface, 
and  with  uTcgular,  sometimes  serpiginous,  borders.  The  growth 
begins  after  two  days,  extends  very  rapidly,  but  is  arrested  toward 
the  ninth  day,  and  the  culture  never  reaches  the  waUs  of  the  tube. 

In  place  of  presenting  this  characteristic  development,  a 
culture  frequently  appears  in  the  form  of  a  very  narrow  and  thick 
band  of  yellowish-white  color,  hmited  to  the  inoculation  scratches, 
never  spreading  out  as  in  the  former  case.  In  order  to  explain 
this  chfference  in  the  form  of  gelatine  cultures,  certam  authors, 
such  as  Seitz,  attribute  it  to  the  variation  which  unavoidably 
exists  in  the  composition  of  the  gelatine. 

The  culture  is  easily  detached  from  the  surface  of  the  gelatine 
by  scraping,  and  when  the  colonies  are  so  removed,  all  that  portion 
of  the  gelatine  pre\iously  covered  by  the  colony  has  become 
refractory  to  the  culture  of  the  tj-phoid  bacillus.  These  pomts 
may  be  inoculated  with  new  bacilh,but  the  surface  remains  sterile: 
it  is  as  if  it  were  vaccinated.  Upon  blood-scrum  and  agar  the 
development  takes  place  readily,  and  the  culture  assumes  the 
aspect  of  a  creamy  band  reaching  to  the  suiface  of  the  inclined 
tube.     It  has  no  characteristic  form. 
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On  the  glycerine-agar  of  Nocard  and  lloiix  the  development 
is  surprisingly  rapid  ;  it  may  become  very  apparent  in  twelve  hours 
in  the  incubator.  In  previously  sterilized  milk,  the  micro-organism 
multiplies  and  becomes  very  large. 

The  potato  is  a  favorable  culture  soil  of  the  greatest  value, 
which  gives  the  most  characteristic  reaction.  It  is  the  safest 
criterion  for  the  diagnosis  of  the  bacillus.  It  lives  and  multiplies 
upon  it,  but  witliout  any  growth  visible  to  the  naked  eye.  Along 
the  inoculation  scratch  for  several  days  one  can  with  difficulty  see 
an  appearance  of  moisture,  and  frequently  the  cut  surface  of  the 
potato  must  be  examined  at  a  certain  angle  of  incidence  in  order  to 
discover  the  presence  of  a  culture.  When  the  potato  is  very 
moist  at  the  point  of  inoculation,  one  distinguishes  upon  the  cut 
surface  a  slight  swelling,  the  appearance  of  which  reminds  one 
of  the  sugared  surface  of  certain  cakes.  This  appearance  is  at 
times  so  slight  that  it  may  pass  unperceived  by  an  experienced  eye ; 
it  is,  moreover,  much  rarer  than  the  first.  One  cannot  insist  too 
much  upon  the  value  of  this  form  of  culture  upon  the  potato,  for 
the  presence  of  the  micro-organism  slioidd  never  affirm  without 
resort  to  this  test.  The  microbes  which  do  not  grow  upon  the 
potato  more  visibly  are  exceedingly  rare.  Those  of  erysipelas 
present  this  characteristic ;  but  there  can  be  no  confusion  between 
these  two  organisms,  the  microbe  of  erysipelas  being  always  a 
micrococcus.  Inoculated  upon  alkaline  potato  pap  in  a  flask 
placed  in  the  incubator,  the  bacillus  develops  without  showing  an 
apparent  culture  for  a  certain  time;  but  after  fifteen  days  the 
surface  of  the  dried  pap  assumes  a  dark  color. 

The  typhoid  bacillus  grows  very  well  in  vacuo,  accordmg  to 
the  experience  of  Ur.  Roux  as  well  as  that  of'  the  editor.  The 
form  assumed  l)y  the  colonies  upon  the  gelatine  plates  inoculated 
after  tlie  method  of  Koch  is  worthy  of  a  detailed  description. 
Tliis  method  enables  one  to  isolate  the  typhoid  germ  from 
other  microbes  and  to  recognize  it  in  water,  fa?cnl  matter  and 
urine.  Two  or  three  days  are  necessary  for  the  appearance  of 
their  colonies.  In  typical  cases  the  colonies  are  as  broad  as  the 
head  of  a  large  pin,  thin,  pellicular,  nacrcd,  transparent,  and  during 
the  following  days,  notwithstanding  the  increase  of  volume,  the 
transparency  and  the  bluish  tint  persist.  At  the  end  of  five  or 
six  days  they  have  reached  tlie  size  of  a  lentil,  their  contour  has 
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become  irregular,  indentatcd  like  the  shores  of  an  island,  thinner 
in  general  than  their  centre,  and  their  surface  has  become  granular. 
Examined  under  a  low  magnifying  power  (obj.  0  or  1  of  Verick), 
tliey  appear  permeated  throughout  their  whole  extent  by  more 
or  less  marked  ridges,  sometimes  arranged  in  a  rectilinear  manner 
like  the  veins  of  a  leaf  Sometimes  their  surface  is  more  irregular, 
and  the  whole  colony  seems  formed  of  convolutions  like  those 
of  the  small  intestines  twisted  upon  themselves.  The  combination 
of  these  two  aspects,  joined  to  the  brilliant  color  of  the  whole, 
sometimes  give  to  the  colony  the  appearance  of  a  mountain  of  ice. 

This  form  is  far  from  being  constant,  and  one  cannot  repeat 
too  often  that  the  culture  of  the  typhoid  bacillus  upon  gelathie  is 
essentially  polymorphous.  Often,  m  fact,  the  plate-colonies  remain 
small,  distinct,  circular,  regular  upon  their  surface,  as  also  in  their 
contours.  Then  they  have  no  characteristic  distinct  from  a  number 
of  germs  which  grow  in  all  organic  media.  They  have  in  this 
case  remained  in  their  first  phase  of  development.  When  the 
colonies  begin  to  form,  they  always  present  this  form  of  a  small 
circular  disk.  By  further  growth  they  seem  to  become  fragmented. 
The  lines,  penetrating  from  the  periphery  toward  the  centre,  sink 
into  them,  and  the  contours  assume  a  sinuous  shape.  These 
deformities  are  accentuated  in  proportion  as  the  colony  is  developed, 
and  after  a  series  of  transitions  the  appearance  ends  by  acquiring 
the  characteristic  wliich  we  have  already  described.  The  plate 
shows  all  these  forms  of  develojiment.  When  plates  are  made  with 
old  cultures,  it  happens  that  the  colonies,  even  when  they  have 
sufficient  room  to  extend,  remain  in  the  state  of  a  small  circular 
disk,  arrested  in  their  development  in  accordance  with  the  fact, 
already  pointed  out  by  us,  that  tlie  typhoid  bacillus  loses  its  vitality 
in  proportion  as  the  cultures  become  old. 

The  difficulty  of  examination  of  the  colonies  in  plate  cultures 
is  due,  therefore,  to  tlicir  polymorphism.  We  will  endeavor  to 
establish  tlieir  differential  diagnosis  from  otlier  colonies.  It  is 
necessary  to  exercise  an  extreme  prudence  in  examining  typhoid 
bacilli  in  any  media.  The  form  of  the  colony  in  plate  cultures 
is  the  sole  guide  to  its  recognition;  but  this  can  be  deceptive. 
Prior  to  affirming  the  presence  of  the  pathogenic  agent,  it  is 
absolutely  necessary  to  demonstrate  the  morphological  characters 
and  the  peculiarities  of  culture  already  pointed  out. 

32— T 
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L  Fever. 


Sporulation,  when  it  can  be  recognized,  furnishes  also  a 
vakiable  confirmation  to  the  diagnosis.  The  degree  of  temperature 
most  favorable  to  the  culture  of  the  typhoid  bacillus  seems  to  us 
to  vary  between  25°  and  35°  C.  The  growth  of  the  moculated 
germs  diminishes  when  the  temperature  is  lowered.  It  still  takes 
place,  however,  at  3°  C,  as  the  experiments  of  Seitz  have  proven. 
The  resistance  to  cold  is  very  great;  for  the  editor  submitted  to  the 
cold  of  this  winter  bouillon  tubes  previously  inoculated  and  kept 
in  the  incubator  between  25°  and  30°  C,  without  the  microbes 
having  been  destroyed.  The  vitality  of  the  bacilli  persists  for  a 
long  time  in  culture  tubes.  From  all  that  we  have  said  concerning 
the  culture  and  sporulation  of  the  typhoid  bacillus,  concernmg  the 
influence  of  temperature  upon  its  vitahty,  it  follows  that  the 
microbe  of  Eberth  and  of  Gaffky  possesses  a  great  power  of 
resistance  to  all  the  causes  of  destruction.  This  explains  the  ready 
transmissibility  in  every  season  by  organic  matter,  and  explains 
also  the  persistence  of  the  causes  of  typhoid  infection  in  soil  and 
in  the  air. 

Inoculation  into  Animals. — Before  undertaking  any  inocidation 
of  animals,  one  could  form  the  supposition  a  pi'iori  that  tliis  sort 
of  typhoid  infection  would  be  difficult  to  obtain.  AVe  do  not  know 
in  reality  a  single  species  of  animals  which  acquires  typhoid  fever 
spontaneously.  Veterinarians  have  never  yet  demonstrated  the 
characteristic  lesions  of  t}-phoid  fever  in  mammifcrse.  Domestic 
animals,  subjected  as  much  as  ourselves  to  all  the  causes  of 
unhcalthiness  by  means  of  food,  water  and  air,  appear  to  be  entirely 
refractory  to  this  virus. 

Consequently,  if  the  typhoid  infection  can  be  produced  in 
the  animals,  it  can  only  be  done  by  overcoming  their  power  of 
resistance  through  the  introduction  of  large  doses  of  the  virus, 
and  through  the  inoculation  of  the  typhoid  germs  free  from  every 
excipient.  This  explains  how  the  attempts  made  previous  to  the 
discovery  of  the  t^'phoid  bacillus  and  of  its  pure  culture  have  only 
ended  in  unsatisfactory  results  in  which  infectious  ])nnciples  foreign 
to  typhoid  fever  played  the  principal  role. 

Chantemesse  and  AVidal  undertook  inoculation  experiments 
upon  various  animals,  and  have  obtained  positive  results  in  the 
main  confirmatory  of  those  of  Frankel  and  Simmonds,  A.  Frankel 
and  Seitz.     During  the  course  of  their  experiments  they  had  the 
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opportunity  to  observe  the  bacilli  of  typhoid  fever  in  the  liver  and 
spleen  of  the  foetus  of  a  female  guinea-pig  which  had  aborted  48 
liours  after  the  inoculation.  This  observation  is  in  accord  with 
fhnical  experience.  Tlie  authors  spoke  of  having  obtained  the 
bacilhis  of  typhoid  fever  from  the  human  placenta,  and  referred  to 
the  recognition  of  it  in  the  Hvcr  and  spleen  of  a  foetus  by  Neuhauss. 

It  is  already  known  that  Brieger  extracted  from  old  cultures  of 
tj-phoid  bacilli  very  poisonous  alkaloid  which  he  called  typhotoxin. 

Sirotinin  instituted  a  series  of  experiments  to  study  the  toxity 
of  a  culture  of  t}^Dhoid  bacilli  after  its  sterilization,  and  concluded 
from  them  that  the  cultures  of  these  bacilli,  whether  the  latter  are 
removed  by  sterilization  or  filtration,  produced  in  the  animals  the 
same  phenomena  as  do  the  living  cultures.  The  success  of  the 
experiment  depends  upon  the  quantity  of  the  matter  injected  and 
tlie  chemical  constitution  of  the  culture  media  as  well  as  upon  the 
age  of  the  culture. 

Explanation  of  FiorrBES  of  Plate. 

Figs. land 2.  Peptone-gelatine  tubes  inoculated  with  a  drop  of  blood  taken  with 
sterilized  trocar  from  the  spleen  of  a  person  attacked  with  typhoid  fever  on  the  tenth 
day  of  the  disease.  The  cultures  contain  only  a  single  species  of  microbe,  the  bacillus 
of  E  berth. 

Fig.  3.  Colonies  of  typhoid  bacilli  at  the  commencement  of  their  development 
in  peptone-gelatine  plates.  The  most  recent  are  bright,  round,  transparent ;  those 
of  a  more  advanced  age  show  at  their  periphery  the  comniencenient  of  small  ridges. 

The  colonies  have  not  at  this  period  of  their  development  any  typical  character. 
They  may  be  confounded  with  colonies  of  many  other  microbes. 

Fig.  4.  Colony  four  days  old  as  seen  with  diffused  light.  The  illumination  is  not 
intense,  and  the  better  allows  of  the  recognition  of  the  ridges  and  the  grooved  and 
tortuous  surface  of  the  colony.  To  the  naked  eye,  such  colonies  upon  gelatine-plates 
appear  as  a  thin,  bluish  pellicle,  easy  to  distinguish  from  all  the  others.  If  the  light 
be  more  intense,  the  whole  colony  assumes  the  metallic  reflex  of  a  mountain  of  ice. 

Fig.  5.  Colony  six  days  old :  the  central  part  is  slightly  elevated.  This  is  an 
appearance  of  typhoid  bacilli  very  rarely  observed.  It  most  frequently  appertains  to 
common  microbes  w'hich  live  in  tlie  colon. 

With  respect  to  the  illumination,  same  observations  as  for  the  preceding  figures. 

Fig.  6.  Typhoid  colony  eight  days  old,  seen  by  diffused  light. 

Fig.  7.  Bacilli  of  Eberth  after  a  culture  of  three  days  upon  peptone-gelatine. 

Fig.  8.  Central  clear  space  appearing  in  the  bacilli  from  a  culture  upon  potato, 
four  days  old. 

Fig.  9.  Monstrous  forms  which  are  met  with  in  very  old  cultures  upon  potato 
and  especially  upon  gelatine.  The  mobility  persists  and  the  microbes  are  less  agile 
than  in  the  short  forms  represented  in  Fig.  7. 

Fig.  10.  Typhoid  ])acilli  spores.  These  spores  should  not  be  confounded  with 
the  clear  space  represented  in  Fig.  8.  They  are  located  at  the  extremity  of  the 
bacillus  wliich  preserves  its  ordinary  length.  The  spore  is  slightly  ovoid  ;  they  are 
not  clouded  by  the  usual  staining  methods ;  their  enveloping  membrane,  however, 
takes  a  very  slight  tint,  which  allows  its  size  to  be  appreciated. 
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Typlioid  Bacilli  in  the  Blood. — The  results  of  investigations 
of  the  blood  for  typhoid  bacilli  have  been  contradictory,  but 
Reiitimeyer^  approaches  the  question  with  the  employment  of  all 
necessary  precaution.  The  blood  was  taken  from  the  spots  of  the 
eruption. 

Of  six  typhoid  cases,  one  of  the  first  week  and  five  in  the 
second,  sixteen  original  cultures  were  made  from  thirteen  difierent 
spots  by  about  fifty-five  punctures.  Fifteen  of  the  original  cultures 
remained  sterile,  and  in  only  one  culture  from  two  punctures 
there  developed  itself  in  the  course  of  some  weeks  a  small  grayish 
spot  which  the  microscope  showed  to  be  composed  of  bacilli, 
presenting  the  character  of  typhoid  bacilli.  While  these  results 
are  of  general  interest,  yet  for  diagnostic  purposes  they  can  only 
apply  to  a  few  cases. 

MERCURL\L    PARALYSIS. 

Letulle"  has  published  an  interesting  paper  on  this  subject. 
After  discussing  the  resemblances  and  differences  between  saturnine 
and  mercurial  paralyses,  and  pointing  out  experiments  necessary 
to  demonstrate  the  existence  of  nerve  lesions  caused  by  the 
mercury,  the  technique  is  explained  by  aid  of  which  the 
author  compared  healthy  with  intoxicated  nerves  and  studied 
the  direct  action  of  mercury  placed  in  contact  with  the  nerve 
tubes. 

Lesions  Observed. — The  number  of  altered  \\qy\q  tubules 
is  in  direct  proportion  to  the  duration  of  the  experimental 
intoxication.  The  mercury  absorbed  by  the  organism  determines 
in  the  nerves  three  orders  of  distinct  lesions,  probably  consecutive, 
but  capable  of  coexisting  in  the  same  subject  and  of  being  seen 
even  upon  one  and  the  same  nerve  tubule.  These  mercurial  lesions 
of  the  nerve  are  segmental  and  periaxile.     They  consist   in  : — 

(1)  pale  tumefaction  of  the  myehne ;  (2)  granular  disinte- 
gration ;  (3)  segmental  atrophy.  Tlie  variable  condition  of  the 
various  consecutive  portions  of  the  interannular  segment  as  to 
those  diff'ercnt  Y)hases. 

Conclusions. — Merciuy  lias  a  diatropliic  action  u])()n  the 
myeline,  of  which  it  alters  th(^  cliemical  constitution.  Lesions 
which  it  produces  are  not  infiammator}^,  and  they  seem  to  spare 
indefinitely  the  cylinder. 
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Explanation  ok  thk  Figuuks  ok  Plate  X. 

Fig.  1.  Healthy  nerves  of  a  young  guinea-pig,  prepared  after  tlie  method  of 
Vanlair  and  mounted  in  balsam  after  staining  with  ha;matogyten.  .1.  B.  Nerve- 
tubes  showing  at  e  the  annular  constriction  colored  sliglitly  red  and  allowing  the 
vertical  course  of  the  axis-cylinder  to  be  seen  by  the  orange-red  tint  which  it  lias 
assumed  in  the  staining;  m,  dark  brown  layer  of  myeline,  in  which  some  darker 
spiieres  are  visible,  as  at  b.  C.  Ilealtiiy  nerve  tube  in  which  the  sheath  of  Schwann, 
probably  distended  by  the  coagulatory  fluids,  forms  at  s  a  distinct  bulging.  D.  A 
line  nerve  tube,  rendered  monilitbrm  by  the  hardening.  The  thin  layer  of  myeline 
which  covers  it  of  a  pale  yellowish  gray;  a  is  an  interannular  nucleus  sligthly 
tinged  pale  rose. 

Fig.  2.  Nerves  subjected  to  the  local  action  of  mercury  (injection  of  mercurial 
peptone);  examination  on  tenth  day:  A.  Several  nerve  tubes  seen  under  a  low 
magnifying  power;  the  myeline,  broken  up  into  a  mass  of  sut-like  particles,  shows  in 
sharp  contrast  against  the  rosy  sheath  of  Schwann.  At  the  centre  of  each  nerve 
tube  is  distinctly  seen  a  distinct  bright  red  line,  which  represents  the  denuded  axis 
cylinder.  B.  An  isolated  nerve  tube,  viewed  under  a  higher  power:  mm,  minute 
globules  of  myeline;  «,  empty  sheath  of  Schwann;  cy,  denuded  and  normal  axis 
cylinder.  C.  The  same  nerve  tube  seen  under  still  higher  magnifying  power. 
In  it  one  sees:  n,  the  isolated  normal  interannular  nucleus;  s,  at  this  point  the 
sheath  of  Schwann  appears  sw^oUen,  although  it  is  absolutely  empty  of  myeline. 

Fig.  3.  A  nerve  tube  examined  on  the  third  day  of  a  mercurial  intoxication, 
and  showing  a  granular  (sable)  condition;  m,  a  considerable  number  of  small  black 
points  are  disseminated  through  the  pale  myeline;  h,  globules  of  coagulated  myeline 
having  the  usual  size;  n,  the  normal  nucleus  of  the  segment;  cy,  the  axis-cylinder 
visible  in  the  vicinity  of  the  annular  constriction. 

Fig.  4.  Nerves  of  a  guinea-pig  dead  on  the  eighteenth  day.  A.  Healthy 
nerve  tube,  differing,  however,  from  the  healthy  nerve  tubes  of  Fig.  1  by  a  more 
brilliant  rose  stain.  The  layer  of  myeline  is  normal.  B.  Differs  from  the  preceding 
by  the  pale  rose  tint  of  tiie  myeline  which  permits  the  axis-cylinder,  colored  orange- 
red,  to  be  seen  throughout  almost  the  w^hole  length  of  the  segment.  Some  globules  of 
pale  gray  myeline  are  visible.  C.  Same  appearance  as  for  the  preceding  nerve,  with 
this  difference,  that  the  myeline  seems  more  swollen  and  darker.  The  globules  of 
myeline  are  darker  and  axis-cylinder  is  less  visible.  D.  Here  the  myeline,  in  segment 
subjacent  to  the  letter  m,  appears  as  a  dark,  purulent  mass,  in  the  course  of  which, 
however,  the  axis-cylinder,  cy,  can  here  and  there  be  seen  (granular  disintegration). 

Fig.  5.  Nerves  from  a  rat  dead  on  the  forty-sixth  day.  Except  the  nerve  g, 
which  is  a  fine  nerve  tube  adjacent  to  the  three  sections  which  belong  to  one  and  the 
same  nerve  tube.  The  sections  consist  of  four  consecutive  interannular  segments, 
and  show  a  segment  attacked  with  "pale  tumefaction"  and  isolated  between  two 
normal  segments,  m'm" ,  continuous  portions  of  these  nerve  tubes  ;  n,  normal 
nucleus  of  the  segments;  t,  pale  and  swollen  myeline  extending  through  the  whole 
length  of  an  interannular  segment.  This  peculiar  condition  of  the  myeline,  on 
account  of  its  transparency,  allows  the  slightly  sinuous  course  of  the  normal  axis- 
cylinder  to  be  seen,  r,  globules  of  the  myeline,  or  fragments  of  the  less  altered 
myelinic  sheath,     m,  normal  sheath  of  myeline. 

Fig.  G.  Two  nerve  tubes  from  a  rat  dead  on  the  twelfth  day.  A.  Interannular 
segment,  of  which  the  myeline  is  altered  at  both  extremities;  m,  the  normal  jtortion; 
n,  nucleus  of  the  segment,  in  the  vicinity  of  which  the  myeline  is  not  attacked; 
t  points  where  the  less  dark  and  more  rose-colored  myeline  has  undergone  cloudy 
degeneration,  without  the  formation  of  isolated  glol)ules.  B.  A  nerve  tubule 
followed  throughout  its  whole  length,  the  fragmented  myeline  of  which  leaves  the 
axis-cylinder  denuded  in  several  places;  n' n",  continuous  points  of  the  same  nerve 
tube;  i,  fusiform  portions  in  which  the  myeline  is  in  the  pulverulent  condition 
or  forms  globules  of  variable  color  and  size;  b,  pale  or  dark  globules  of  myeline; 
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cy,  axis-cylinder;    s,   sheath   of  Scliwaun   empty  of  myeline  and  not  showing  the 
axis-cylinder  distinctly;  e,  annular  constriction  still  visible. 

Fig.  7.  Nerve  taken  from  a  guinea-pig  on  the  eightieth  day.  A.  Nerve  tube 
along  the  course  of  which  can  be  successively  followed  the  state  of  cloudy  disinte- 
gration, fragmentation  of  the  myeline  into  globules,  segmental  atrophy  of  the  nerve 
tube,  total  disappearance  of  the  myeline,  and  finally  the  relative  integrity  of  the 
axis-cylinder:  m,  point  where  the  layer  of  myeline  seems  to  be  still  almost  normal; 
t,  cloudy  alteration  of  the  myeline  in  process  of  atrophy;/,  fragmentation  of  the 
myeline,  but  very  apparent  preservation  of  the  axis-cylinder;  b,  globule  and  angular 
fragments,  myeline  variously  tinted;  a,  atrophied  portion  of  the  tube,  where  every 
trace  of  the  myeline  has  almost  entirely  disappeared;  cy,  axis-cylinder,  visible  and 
denuded  at  points.  B.  Nerve  tube  showing  in  its  continuity  various  segmental 
lesions,  especially  the  state  of  "pale  tumefaction"  and  granular  disintegration: 
m,  normal  nerve  tube;  t,  consecutive  interangular  segments  having  undergone 
cloudy  swelling  of  the  myeline;  m',  a  portion  of  the  segment,  near  the  nucleus  n, 
where  the  myeline  has  a  normal  appearance,  although  it  is  slightly  pale  red;  cy,  the 
axis-cylinder  is  easily  followed  through  these  cloudy  segments  rendered  moniliform 
by  hardening;  p, — at  this  point  an  entirely  different  change  begins — the  granular 
disintegration,  very  marked  at  p,  in  the  neighborhood  of  the  segmental  nucleus; 
n,  segmental  nucleus  not  at  all  proliferating  ;  «,  sheath  of  Schwann  very  visible  at 
certain  points,  especially  at  a;  a,  point  where  the  segmental  atrophy  becomes 
evident;  6,  annular  constriction. 


STRUGGLE   OF   CELLS  OF   THE  ORGANISM   AGAINST   INVADING  MICROBES. 

MetsclinikofF,^  in  discussing  the  struggle  of  the  cells  of  the 
organism  against  invading  microbes,  gives  the  name  of  "phago- 
cytes'* to  the  cells  that  possess  the  property  of  absorbing  and 
digesting  microbes.  The  action  of  these  cells  is  not  confined  to 
the  absorption  of  dead  or  degenerated  tissue.  Tliey  also  furnish  the 
organism  with  a  means  of  resisting  microbes  which  may  have 
penetrated  into  the  tissues.  Metschnikoff  made  his  researches  on 
transparent  animals,  such  as  the  daphnea,  which  are  found  invaded 
by  a  parasite  of  the  higher  animals.  Tlie  spores  of  this  parasite 
penetrate  with  the  food  into  the  intestine,  from  which  they  escape 
into  the  cavity  of  the  body  of  the  daphnea.  As  soon  as  they  have 
so  done  a  struggle  commences  between  them  and  tlie  white  cor- 
pusch^s,  wliich,  isolated  or  in  groups,  absorb  tlie  s[)ore  and  destrov 
and  transform  it  into  shapeless  granules.  The  daphnea  is  thus 
saved.  But  sometimes  (about  one  time  in  five)  the  spores  escape 
the  white  corpuscles.  They  then  germinate  and  a  considerable 
number  of  conidia  invade  the  body  of  the  animal  and  kill  it.  But 
even  when  the  spore  has  germinated  the  struggle  does  not  cease; 
for  the  white  corpuscles  continue  to  absorb  some  of  the  conidia, 
which,  however,  are  so  rapidly  developed  that  the  phagocytes  are 
powerless  to  overcome  them. 
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Metsclmikoff  adds  that  in  tlic  higher  vertebrates  and  m  man 
there  is  also  a  struggle  between  the  microbes  and  the  cell  elements; 
but  the  phenomena  are  more  comphcatcd  as  there  are  two  species 
of  phagocytes.  The  first,  leucocytes,  are  scattered  through  all  the 
tissues  and  concentrated  in  the  lymphatic  and  circulatory  glands. 
He  calls  them  "  microphagi ; "  and  he  gives  the  name  of  "  macro- 
phagi "  to  the  connective  tissue  corpuscles,  the  epithelial  cells  of 
the  pulmonary  alveoli,  and  in  general  to  all  those  cells  that  are 
capable  of  absorbing  solid  bodies  and  are  provided  witli  only  one 
large  nucleus.  They  are  not  so  easily  colored  as  the  microphagi. 
But,  as  Metschnikoff  points  out,  there  are  cases  in  which  the 
organism  is  invaded  by  microbes  without  any  resistance  being 
made  by  the  phagocytes.  These  are  cases  in  which  the  animal  is 
in  a  diseased  condition,  as  in  the  cholera  of  fowls.  In  this  case 
death  is  generally  rapid.  The  same  micro-organism  moculated  on 
the  guinea-pig  produces  only  local  infection,  and  the  animal 
generally  recovers.  In  this  case  the  mass  of  pus  ceUs  surrounding 
the  point  of  inoculation  is  found  to  contain  a  quantity  of  micro- 
pi  lagi  full  of  the  absorbed  bacteria  of  foul  cholera.  In  carbuncle 
the  microphagi  are  powerless  to  absorb  the  bacteridia.  The  case 
is  otherwise,  however,  when,  instead  of  a  strong  virus,  the 
attenuated  virus  obtained  by  the  method  of  MM.  Pasteur,  Cham- 
berlain and  Roux  is  employed.  When  the  virus  is  introduced 
beneath  the  skin  of  the  animal,  a  large  number  of  microphagi 
surround  the  bacilli  of  the  vaccine,  which  are  thus  destroyed  in  the 
interior  of  the  phagocytes.  The  same  thing  happens  after  a  second 
inoculation.  Metschnikoff  employed  in  his  experiments  a  watery 
solution  of  vesuvine,  which  does  not  color  living  bacteria,  but 
stains  dead  ones  brown.  In  this  way  he  saw  most  of  the  rod- 
shaped  organisms,  encased  in  the  protoplasm  of  the  micropliagi, 
assume  a  brown  color;  whereas  the  cells  remained  colorless  and 
continued  to  live,  showing  amoeboid  movements.  After  remaining 
for  some  time  within  the  white  corpuscles,  the  bacteria  become 
difficult  to  see.  Experiments  made  with  frogs  kept  at  a  tcmi)cni- 
ture  below  20°  C,  gave  similar  results.  On  the  day  following 
inoculation  large  numbers  of  bacteridia  were  to  be  seen  colored  by 
vesuvine;  and  on  the  foUowing  day  all  tlie  bacilli  had  boon 
absorbed  by  the  microphagi,  and  many  were  already  in  the  course 
of  destruction. 
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Dr.  Ecklund,  our  Corresponding  Editor,  states  that  Holmfeld, 
in  researches  made  upon  anthrax  in  the  rabbit,  the  mouse,  and  the 
rat,  demonstrated  that  this  theory  cannot  be  sustained  to  the  full 
extent  of  the  claims  of  MetschnikofF.  The  species  of  animals  above 
mentioned  were  chosen  for  the  experiment  because  of  the  relative 
difference  between  them  as  to  their  susceptibility  to  the  disease  in 
question  ;  and  the  object  of  the  experiments  was  to  demonstrate  the 
different  local  and  general  influences  which  the  inoculation  into 
the  animals  of  different  susceptibility  produces. 

Hypodermic  injection  of  a  very  small  quantity  of  anthrax 
bacilli  into  rabbits  and  mice  (animals  which  are  very  susceptible  to 
this  disease)  produced  at  point  of  inoculation  an  extravasation  of 
plasma  into  the  wound.  On  microscopic  examination  of  this  fluid, 
a  considerable  quantity  of  anthrax  bacilli  were  found,  but  almost 
no  white  blood-corpuscles.  Here  and  there  the  author  has  met 
with  white  corpuscles  which  contained  bacilli, — Metschnikoff  to 
the  contrary. 

Adult  white  rats  are  not  susceptible  to  anthrax  and  possess 
immunity  against  this  disease;  but  the  following  phenomena  were 
met  with  after  subcutaneous  innoculation  of  a  small  quantity  of 
anthrax  bacilli.  24  hours  after  the  inoculation  there  was  in  the 
wound  a  pure  pus  containing  many  bacilli,  which  were  sometimes 
met  with  in  pus  cells,  but  in  most  cases  were  free  in  the  fluid.  48 
hours  after  the  inoculation  the  bacilli  were  distributed  through  the 
fluid  of  the  pus  without  being  devoured  by  the  corpuscles.  24 
hours  still  later  the  bacilli  were  generally  dead, — a  fact  which  is 
proved  by  the  negative  results  of  injections  of  the  pus  into  mice 
and  the  inoculations  of  Koch's  culture  material  (agar  and  gelatine). 
The  bacilli  were  really  killed  in  the  pus  without  ])reviously  being 
devoured  by  the  corpuscles,  as  proved  by  the  following  experiment : 
Pus  from  the  point  of  inoculation  of  a  white  rat,  inoculated  24 
hours  previously  with  the  bacilli  of  anthrax,  was  drawn  up  into  a 
very  fine  glass  tube.  Tlie  tube,  sealed  at  both  extremities,  was 
placed  in  a  thermostat  at  36°  C.  Every  12  hours  a  little  of  the 
pus  contained  in  the  tube  was  inoculated  into  agar  and  also  injected 
into  a  rat.  The  result  of  this  experiment  showed  that  the  bacilli 
were  dead  from  72  to  96  hours  after  the  inocidation. 

In  young  rats,  which  died  about  eight  days  alter  inoculation 
with  anthrax,  the  suppuration  was  not  so  pronoimced  as  in  adult 
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rats.  Nevertheless  many  pus  cells  were  found  in  the  fluid 
of  the  wound,  and  among  them  the  cells  frequently  contained 
bacilh.  In  rabbits  inoculat(>d  with  non-virulent  cultures  of  anthrax 
(attenuated  after  the  method  of  Pasteur),  the  inoculation  caused 
suppuration,  as  in  the  adult  rats.  In  these  cases  the  majority  of 
the  bacilli  were  entirely  free  in  the  pus.  A  very  few  were  also 
found  in  the  corpuscles. 

The  experiments  showed  that  the  theory  of  MetschnikofF  is 
not  entirely  in  accordance  with  the  facts.  Not  only  may  the  pus 
cells  of  the  animal  susceptible  to  the  disease  in  question  contain 
microbes  and  the  animal  die  of  the  disease  (rabbits,  mice,  young 
rats),  but  also  the  microbes  inoculated  into  animals  enjoying  an 
immunity  (adult  rats,  rabbits  inoculated  with  attenuated  anthrax 
virus)  may  not  always  be  devoured  by  the  pus  cells.  On  the 
contrary,  the  majority  die  in  the  fluid  of  the  pus  without  being 
devoured  by  the  pus  corpuscles. 

These  experiments  showed,  moreover,  that  the  suppuration  is 
of  great  importance  as  regards  immunity  of  animals  toward 
infectious  diseases,  and  that  it  ought  to  be  regarded  as  an 
advantageous  reaction  of  the  organism  agamst  the  invasion  of  the 
pathogenic  microbes. 

C.  Garre,  of  Basle,  has  found  that  in  cultivation  there  is  a 
very  sharp  antagonism  amongst  some  micro-organisms,  probably 
through  their  excretions.  For  instance,  some  aerobes,  which 
spread  only  on  the  surface  of  gelatine,  in  a  short  time  so  alter 
the  nutritive  substratum  that  certain  other  micro-organisms  can 
not  exist  in  it.  He  says  tliat  as  yet  this  fact  has  not  been 
considered. 

Various  observations  made  in  the  cidtivation  of  cholera  and 
typhoid  bacilh  and  the  experiments  on  the  nudtiplication  of  the 
patliogenic  bacteria  have  shown  the  probabihty  of  antagonism 
l)etween  the  pathogenic  species  and  the  sapprophitic.  To  elucidate 
this,  Garre  adduced  the  following  facts :  A  non-liquefying  cultiva- 
tion was  planted  on  the  surface  of  meat  peptone  gelatine.  After 
complete  development  it  was  removed  with  a  sterihzed  platinum 
spatula.  Other  micro-organisms  were  then  planted  on  the  remaining 
sterilized  medium.  A  comparison  of  the  retarded  growth  with 
another  cultivation  gives  the  degree  of  antagonism  between  the 
two  species. 
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With  liquefying  species,  the  nourishing  substratum  was 
filtered  through  porous  earth  and  gelatine  added  afterward.  In 
this  way  the  mutual  relations  of  a  number  of  pathogenic  and 
non -pathogenic  species  were  tested.  One  species  proved  to  be 
permanently  antagonistic,  namely:  Bacillus  fluorescens  putridus, 
described  by  Fliigge.  It  excretes  specific,  easily  difiusible  sub- 
stances, the  oxidation  products  of  which  tinge  the  gelatine  with  a 
greenish  color  and  hinder  the  development  of  the  one  set  of 
species,  whilst  it  has  no  effect  whatever  on  the  other  set.  If  such 
cultivations  were  removed  from  the  gelatine  in  the  manner 
described,  on  the  third  or  fourth  day,  and  the  staphylococcus 
pyogenes  aureus  inoculated  on  this  "fluorescent  medium,"  no 
development  took  place ;  nor  did  the  typhoid  bacillus  or  pneumonia 
bacillus,  etc.,  develop.  The  Asiatic  cholera  bacillus  and  the 
bacillus  mycoides  developed  but  slowly;  but  the  bacillus  anthrasis 
and  the  common  hay  bacillus  had  a  luxuriant  growth.  It  appears 
therefore,  that  the  bacillus  fluorescens  putridus  is  a  pronounced 
enemy  to  the  pneumonia  and  typhoid  bacillus,  and  by  its  growth 
the  nutritive  substratum  is  protected  against  them.  The  reverse, 
nevertheless,  does  not  hold  good.  There  are,  however,  so-caUed 
symbiotic  bacteria  that  flourish  side  by  side,  and  some  which 
Garre  terms  metabiotic  bacteria,  whose  existence  depends  on  the 
presence  of  others. 

Garre  asserts  that  these  facts  are  not  confined  to  experiments 
in  test  tubes.  He  points  to  the  strife  between  sapprophites  and 
cholera  baciUi  in  ichor  and  canal  water, — the  cholera  bacilli 
succumbing.  Such  conditions  may  occur  in  the  intestines,  and 
may  in  some  cases  lead  to  the  erroneous  supposition  of  a  natural 
indisposition  to  cholera.  The  torpid  development  of  periostitis  of 
the  jaw,  when  the  staphylococcus  must  come  into  conflict  with 
other  species,  is  explained  by  Garre  on  the  supposition  of 
such  antagonism.  He  closes  with  the  following  points  as  regards 
immunity : — 

(1)  That  immunity  from  a  certain  disease  may  be  caused 
by  micro-organisms  of  Hke  species  (vaccination),  and  also  by 
entirely  difFon^nt  species. 

(2)  Antagonism  quickly  produced  in  the  living  body  may 
favorably  affect  infectious  diseases  already  existing.  If  this  be 
true,  a  wide  and  fruitful  field  is  opened  to  bacterial  treatment. 
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After  a  series  of  experiments,  Pawlowski^  comes  to  the 
conclusion  that  the  cure  of  anthrax  by  means  of  bacteria  is 
possible.  It  is  attainable  by  means  of  numerous  subcutaneous 
injections  of  different  micro-organisms  into  or  around  the  point  of 
entrance  of  the  anthrax  bacilU.  The  most  powerful  antagonist  of 
the  anthrax  bacilli  is  the  diplococcus  pneumoniae  iibrinosse  of 
Friedliinder:  in  the  experiments  with  it,  all  of  the  eight  rabbits 
treated  recovered.  The  next  powerful  is  the  staphylococcus 
aureus:  all  four  of  the  rabbits  treated  by  subcutaneous  injections 
were  cured.  Local  anthrax  may  be  cured  even  with  the  non- 
pathogenic micro-organisms ;  for  the  bacillus  prodigiosus  occupies 
the  tliird  place  of  importance  in  his  mvestigations.  A  single 
subcutaneous  injection  of  bacillus  prodigiosus  is  not  sufficient; 
but  a  second  one  causes  complete  recovery :  of  ten  rabbits,  eight 
recovered  from  the  anthrax  injection,  particularly  those  in  which 
subcutaneous  suppuration  at  the  point  of  injection  of  the  bacOlus 
prodigiosus  was  observed.  Finally,  the  fourth  place  in  the  power 
to  cure  local  anthrax  is  occupied  by  streptococcus  erysipelatosus : 
of  seven  rabbits,  two  died. 

Regarding  the  cure  of  general  anthrax  through  intravenous 
injections,  the  author  obtained  favorable  results  only  by  an  injection 
of  the  anthrax  bacilli  and  the  diplococci  of  pneumonia  together. 
In  this  case,  of  seven  rabbits  two  recovered,  three  died  of  embolism, 
and  two  of  anthrax.  Finally,  by  injection  of  anthmx  bacilli  and 
afterward  diplococci,  not  a  single  one  of  the  live  rabbits  recovered ; 
but  the  struggle  of  the  organism  with  the  anthrax  bacilli  was 
lengthened  out  much  longer  than  in  the  case  of  simple  injections 
of  anthrax  bacillus.  Two  rabbits  out  of  the  five  experimented 
upon  did  not  die  between  thirty-six  and  forty  hours,  but  only  after 
seven  and  fourteen  days  respectively.  Injection  of  staphylococcus 
aureus  into  the  blood  did  not  save  the  animals  from  anthmx.  By 
the  injection  of  the  cocci  of  erysipelas  and  bacillus  prodigiosus  into 
the  blood,  the  struggle  with  the  anthrax  bacilli  was  prolonged ;  but 
the  animals  finally  died.  Many  animals  succumbed  after  the 
injection  of  the  erysipelas  cocci  in  from  three  to  five  days,  and  of 
bacillus  prodigiosus  in  from  four  to  seven  days. 

Von  Emerich  and  Mattel®  believe  that  we  are  now  ui  a 
position  to  treat  anthrax  even  more  successfully  than  the  results 
communicated  indicate.     In  the  struggle  in  the  organism  between 
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the  anthrax  bacilU  and  the  erysipelas  cocci,  as  in  every  struggle, 
the  number  of  the  combatants  plays  a  very  important  role. 
Pawlowsky  in  his  experiments  according  to  these  authors,  entirely 
left  out  of  consideration  the  numbers  of  the  micro-organisms,  and 
by  this  circumstance  alone  is  the  fact  to  be  explained  that  he  was 
less  fortunate  in  the  cure  of  anthrax  than  tliey ;  and  that  he,  for 
example,  obtained  more  favorable  results  with  pneumonococci  than 
with  injections  of  erysipelas  cocci. 

Some  experiments  were  undertaken  for  the  settlement  of  the 
question  as  to  whether  or  not  tlie  blood  of  the  animals  previously 
inoculated  with  erysipelas  cocci  is  capable,  outside  of  the  animal 
body,  of  destroying  anthrax  bacilli.  Specimens  of  blood,  2  to  5  cc. 
in  quantity,  were  under  all  precautions  removed  from  animals 
previously  injected  with  erysipelas  cocci  and  were  inoculated  with 
anthrax  bacilli  and  kept  at  a  temperature  of  86°  C.  in  thermostat, 
and  were  daily  examined  with  a  microscope.  In  them  were  to  be 
seen  very  many  bacilli  in  a  state  of  degeneration,  and  many  very 
long  filaments  showing  a  finely  granular  metamorphosis, — changes 
which  are  never  seen  in  anthrax  bacilli  when  added  to  normal 
blood.  This  deleterious  action  of  the  blood  of  r.. obits  previously 
inoculated  with  erysipelas  was,  however,  so  limited  tliat  it  was 
insufficient  to  cause  the  destruction  of  all  of  the  anthrax  bacilli  in 
any  of  these  specimens. 

The  results  of  the  experiments  of  the  authors  are  as 
follow : — 

Whilst  simple  anthrax  infection,  with  an  extremely  small 
amount  of  anthrax  cultures,  secures  the  death  of  the  animal  by 
anthrax  in  a  fcnv  days,  yet  the  previous  injection  of  erysipelas — tliat 
is  to  say,  previous  presence  of  erysipelas  cocci  in  the  connecti\e 
tissue  of  the  body — prevents  not  only  death  by  anthrax,  but  also 
development  of  any  appearance  of  disease.  Neither  the  ccdema  at 
tlie  point  of  injection  so  frequently  seen  in  tlie  anthrax  rabbits, 
nor  the  swelling  or  other  c;hanges  of  the  spleen  take  place. 
Whether  or  not  a  few  or  many  million  antlirax  bacilli  arc  inje(;ted 
subcuUmcously  into  animals  pre\iously  inoculated  with  erysipelas 
cocci,  all  of  these  anthrax  bacilli  are  destroyed  within  seventeen 
hours. 

The  penetration  of  the  anthrax  bacilli  into  the  lymph  and 
blood-vessels  and  into  the  organs  does  not  take  place.     The  bacilli 
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arc  killed  at  the  point  of  injection  into  the  subcutaneous  tissue. 
In  a  communication  concerning  immunity  and  phagocytosis, 
Cliristmas-Dircknick-IIolmfold-  demonstrated  that  in  subcutaneous 
injection  of  anthrax  bacilli  under  the  skin  of  animals  made 
immune  by  previous  inoculation,  the  anthrax  bacilh  are  destroyed 
at  the  point  of  injection.  Therefore  the  disease  remains  localized 
and  limited  to  this  point. 

Whilst  Holmfeld  believes  that  the  anthrax  bacilli  are  killed 
by  means  of  the  formation  of  pus  at  the  point  of  injection,  and 
that  the  suppuration  comes  to  play  the  chief  role  in  the  infectious 
diseases  of  the  different  animals  showing  variable  susceptibility, 
we  must  object  that  generally  in  injection  of  anthrax  bacilli  after 
previous  inoculation  of  erysipelas  not  a  trace  of  suppuration  at 
the  point  of  injection  is  to  be  observed.  The  same  is  the  case 
in  rabbits  protected  against  hog  cholera  (schweinerrothlauf )  when 
one  injects  into  them  a  large  number  of  virulent  bacteria.  In  this 
case  the  destruction  of  bacilli  in  the  subcutaneous  tissue  at  the 
point  of  injection  is  even  more  rapid  (four  to  five  hours),  but  at 
the  same  time  without  suppuration.  Result  of  the  experiments 
will  soon  be  published. 

How  are  the  bacilli  killed  in  the  subcutaneous  connective 
tissue  in  so  short  a  time  1 

We  are  of  opinion  that  the  phagocytes  play  no  role  here; 
that  they  rather  swallow  the  already  dead  bacilli  and  remove 
them  from  the  body.  The  destruction  of  the  anthrax  bacilh  by 
previous  inocidation  of  erysipelas  doubtless  takes  place  through 
a  chemical  poison  for  bacteria  which  is  produced  by  the  cells 
of  the  body.  That  it  is  not  by  the  material  produced  by  the 
bacteria  that  they  are  killed  in  the  body,  is  proved  b}'  the  rapid 
destruction  of  the  hog  cholera  bacilli  in  the  body  of  animals  which 
have  been  made  immune.  The  destructi\e  process  of  the  bacilli 
begins  at  once  after  the  latter  are  introduced  into  the  body,  and 
terminates  in  from  four  to  five  hours. 

It  is  manifest  that  the  substance  which  kills  the  bacteria  is 
produced  by  tlie  cells  of  the  body  of  immune  animals ;  and  it  is 
pr(3bably  always  present  in  the  body  of  these  animals.  Very 
improbable  is  the  conjecture  that  the  formation  of  this  substance 
takes  place  through  the  action  of  the  baciUi  injected  into  the  body 
of  the  immune  animal. 
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The  irritation  of  the  first  mjection  of  ].(><>•  cholera  bacilh 
causes  permanent  alteration  in  the  function  of  t]:e  cells  of  the  body. 
In  the  organism  of  non-immune  animals,  an  unusual  irritation  of 
the  liog  cholera  bacilli  upon  the  cells  of  the  body  occasions  the 
production  of  alkaloids,  poisonous  to  the  cells  of  the  body,  but 
harmless  to  the  bacteria.  The  cells  of  the  body  of  immune  animals, 
througli  modifications  which  the  first  infection  left  beliind,  upon 
the  same  irritation  produce  alkaloids,  non-poisonous  to  themselves, 
but  poisonous  to  the  bacteria. 

In  this  direction  we  must  advance  to  attain  the  means  of  cure 
of  these  infectious  diseases. 

ANTHRAX. 

Dr.  L.  C.  Woodbridge^  recently  communicated  to  the  Royal 
Society  a  method  by  which  he  had  been  enabled  to  protect  rabbits 
from  anthrax, — which  is  of  considerable  mterest  m  connection  with 
the  general  question  of  the  nature  of  protection  in  this  and  other 
diseases  depending  on  micro-organisms.  The  method  consists  in 
cultivating  the  anthrax  bacillus  in  an  alkaline  solution  of  a  peculiar 
proteid  body  which  can  be  obtained  from  the  testis  and  thymus 
gland.  The  growth  is  not  abundant;  and  after  two  days,  at  37°  C, 
the  bacteria  are  removed  from  the  culture  fluid  by  filtration.  If 
a  small  quantity  of  this  fluid  be  injected  into  the  circulation  of  a 
a  rabbit,  the  animal  can  then  withstand  the  inoculation  of 
extremely  virulent  anthrax  blood.  The  bacillus  itself  grown  in 
this  culture  field  has  no  protective  influence.  It  either  kills  or  has 
no  effect. 

The  result  is  extremely  curious;  for  hitherto  protection 
against  zymotic  diseases  has  been  effected  by  the  communication 
to  the  animal  of  a  modified  form  of  the  disease  against  which 
protection  is  sought.  In  Dr.  Woodbridge's  experiments  protection 
must  be  produced  by  some  chemical  body,  the  product  of  the 
activity  of  the  bacillus.  The  observation  belongs  to  a  new  order 
of  facts,  and  appears  to  fall  in  with  Pasteur's  theory  as  to  the 
method  in  wliich  immunity  to  hydrophobia  is  produced  by 
inoculation  of  the  spinal  cord  of  rabbits.  Both  find  some  support 
in  Prof  Cash's  experiments  with  perchloride  of  mcucuiT,  in  which 
it  was  shown  that  after  animals  had  taken  a  sufficient  quantity  they 
were  no  longer  liable  to  anthrax. 
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LIQUEFACTION    OF   GELATINE   BY   BACTERIA. 

One  character  common  to  numerous  micro-organisms,  and 
whicli  Kocli  was  prompt  to  seize  upon  as  valuable  in  defining 
specific  characters,  is  the  power  of  liquefying  gelatine. 

So  far  as  Sternberg**  is  aware,  no  satisfactory  explanation  of 
the  cause  of  the  liquefaction  has  been  given.  Yet  it  is  evident  tliat 
it  is  connected  with  the  growth  of  the  liquefying  organism. 

During  recent  experiments  upon  the  thermal  death-point  of 
pathogenic  organisms,  the  author  ascertained  that  this  liquefaction 
is  due  to  a  soluble  chemical  product  which  is  formed  during  the 
actiAc  growth  of  the  liquefying  organism,  and  that  an  apparently 
small  amount  of  this  substance  will  liquefy  gelatine,  independently 
of  the  Hving  organism. 

PATHOGENIC    ORGANISMS   IN    SPUTA. 

Biondi"  took  sputa  from  fifly  persons,  some  in  health,  others 
ill,  and  injected  it  into  animals.  When  pathogenic  residts  followed, 
the  tissues  were  searched  for  micro-organisms.  These  were  cultivated 
and  isolated.  He  found  five  different  kinds.  Of  these,  the 
hacillU'S  salivarms  septiciis  was  found  in  20  per  cent,  of  the  sputa 
examined,  and  it  was  found  most  abundant  in  the  sputa  secreted 
before  midday.  Dogs  and  mice  into  which  0.5  to  1  cc.  of  sputum 
was  injected,  died  in  the  course  of  24  to  72  hours.  Before  death 
there  was  usually  fever,  sometimes  also  continuous  coma.  In  some 
cases  death  did  not  take  place  till  after  the  lapse  of  30  days,  the 
animals  gradually  emaciating,  and  the  hair  falling  out,  etc.  After 
death  oedema  and  heemorrhage  were  found  about  the  point  of 
infection  as  well  as  in  the  parenchymatous  organs  and  serous 
cavities.  The  spleen  was  swollen  and  the  micro-organisms  were 
found  in  the  blood. 

Biondi  investigated  the  biology  of  these  bacilli.  Tlu^y  arc 
short,  elliptical  rods,  somewhat  pointed  at  the  ends.  He  found  tliat 
if  the  infected  blood  was  used  as  a  means  of  inoculating  from  tlie 
animal,  it  was  strongly  pathogenic.  On  the  contraiy,  if  the  bacilli 
grown  on  artificial  culture  media  were  used,  the  ])athogenic  powcM- 
diminished  with  the  aid  of  the  culture.  It  was  also  found  that  il" 
the  bacilli  gro\vn  in  artificial  media  were  used  as  a  vaccine  material, 
animals  were  protected  from  the  more  paetoyline  material. 
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Another  form — the  coccus  salivarkm  septicus — was  found  in 
the  sputa  of  a  patient  who  had  puerperal  septicaemia.  Mice, 
guinea-pigs  and  dogs  inocuhited  with  it  died  in  from  four  to  six 
days.  The  blood  contained  the  cocci  isolated  or  in  small  groups. 
In  the  tissues  they  were  found  constantly  in  thick,  nest-like 
collections.  They  did  not  cause  purulent  inflammation.  They 
<4rew  rapidly  on  agar-agar,  gelatine,  blood-serum  and  bouillon, 
but  did  not  render  them  fluid.  On  potatoes  and  milk  they  grew 
poorly,  and  developed  best  at  the  temperature  of  the  blood.  They 
also  developed  at  a  temperature  of  8°  to  20°  C. 

The  third  form — the  mlcrococcw'^  tetragones — was  found  three 
times.  Animals  infected  with  it  died  in  from  four  to  eight  days. 
The  most  pronounced  symptoms  were  great  weakness  and  feeble- 
ness. These  cocci  were  found  unusually  numerous  in  the  blood 
and  secretions,  but  most  so  in  the  lungs.  They  grow  on  all  the 
usual  culture  media  and  at  the  usual  temperatures.  They  are 
pathogenic  to  mice  and  to  guinea-pigs,  but  not  to  dogs  nor  rabbits. 
The  pathogenic  activity  of  the  cultures  was  not  in  any  degree 
aflbcted  by  their  age. 

The  fourth  form — the  streptococcus  septo-pycemicus — was  found 
three  times  in  sputa  of  persons  who  were  ill  (angina  phlegmonosa 
laryngitis,  erysipelas).  The  sputa  were  pathogenic;  not  constantly, 
however,  in  guinea-pigs,  mice  and  dogs.  The  dogs  died  usually  of 
chronic  septicaemia;  and  the  guinea-pigs  and  mice  died  with  a 
collection  of  pus  found  at  the  point  of  infection,  which  had  a 
tendency  to  spread  through  the  subcutaneous  tissues  and  muscles. 
This  coccus  grows  on  agar-agar,  bouillon  and  potato.  It  appears 
to  be  identical  with  the  coccus  of  erysipelas  and  of  phlegmonous 
and  puerperal  sepsis. 

The  flfth  form — the  staph //lor  ore  iis  salirarius  pjjogenes — was 
found  in  an  abscess  produced  by  injecting  beneath  the  skhi  of  an 
animal  sputa  from  a  patient  suft'ering  from  scarlatina  anginosa. 
Besides  this,  abscesses  often  develop  at  the  point  of  injection  which 
contain  stnpliylococci  identical  with  the  aureus  and  albus.  The 
8.  salivarius  pyogenes  difliers  from  these  in  that  it  renders  cultiu'c 
media  fluid  more  easily.  On  agar-agar  the  culture  appears  whitish 
gold  yellow,  the  aureus  being  deep  red  and  the  albus  snow  white. 
On  gelatine  it  frequently  forms  a  meml)rane,  which  is  not  the  case 
witli  others.     It  is  very  resistant  to  high  and  low  temperatures. 
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THE    INJECTION    OF    BACTERIA    INTO    THE    VEINS. 

Professor  von  Foder,'  of  Buda-Pcsth,  lias  sliowu  that  the  power 
of  the  bh)0(l  to  destroy  bacteria  is  not  diminished  by  a  moderate 
degree  of  aniemia;  but  is  lessened  by  (Hlution  of  tlie  blood  witli 
water  so  far  that  tli(*  bacteria  are  destroyed  more  slowly  and  with 
greater  difficulty.  Pathogenic  bacteria  disappeared  rapidly  from 
the  blood, — in  which  typhoid  bacilli  are  no  long(>r  demonstrable  a 
few  hours  after  injection.  In  some  cases  the  animals  are  affected 
nev(n'theless  by  the  injected  material  and  die  with  symptoms 
identical  with  those  of  typhoid.  Anthrax  bacilli  injected  in  large 
quantities  disappeared  in  ibur  hours ;  but  within  twenty  to  twenty- 
four  hours  they  again  appeared  in  the  blood  and  the  animal  died. 
During  the  period,  however,  in  which  the  blood  is  apparently  free 
from  the  bacilli,  they  are  constantly  present  in  the  internal  organs 
(spleen,  liver,  kidneys).  Thus  it  is  evident  that  a  pathological 
development  of  anthrax  does  not  take  place  in  the  blood,  but  in 
the  internal  organs.  Antlirax  is  not  a  blood  disease ;  but  the 
blood  is  rather  the  protector  of  the  organism  against  the  pathogenic 
bacteria.  A  very  small  quantit}  of  anthrax  material  is  not  lethal : 
the  rapidity  with  which  this  disease  is  fatal  is  in  direct  pro})ortion 
to  the  quantity  of  injected  material. 

According  to  Foder,  the  bacilli  injected  into  the  blood  are 
destroyed  by  it.  Some,  however,  reach  the  organs  and  there 
develop.  AVhen  tln^  l)a(illi  are  found  in  the  blood,  the  animal  is 
then  practically  at  the  point  of  death.      Its  doom  is  sealed. 
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lladeu,  i.  476;  Davidson,  Toupet.  Lamb, 
May,  i.  477. 
Adenoid   Vegetations  —  Major,    Hartmann, 
Loweuberg,  von  Kostenecki,  Sajous,  iii. 
•278. 
Africa,  Medical  Demography  OF— G.  Smith, 
Briggs,Yandell,  Kinloch,  Tiflany,  Croon- 
enberghs,   v.   192;    Mattel,   Lamprey,  v. 
193. 
Agenesis,  Cerebral— Sachs,  i.  69. 
Ague  Cake— Fazio,  V.  Richards,  i.  421. 
Aiken  (S.  C.)  and  Thomasville  (Ga>,  Cli 

MATE  of— Geddings,  v.  26. 
Air  for  Heating  Purposes,  Best  Source 
of— D.  F.  Lincoln,  v.  222. 
Gravitation  of  Germs  in  Still— Frank- 
land,  Hesse,  v.  222. 
Influence    in    the  Causation   of   Dis- 
ease—Russell,  v.   '223:   Henderson,   B. 
Sanderson.  Carnelly.  Haldane.  Anderson, 
V.  224. 
in  the  Holds  of  Russian  Men-of-war, 

Character  of— Dobrotvorski,  v.  224. 
OF    Hospitals.  Purification    of  —  Wil- 
liams, V.  223. 
Transmission  of  Infectious  Disease  by 
EXPIRED—Cadeac  and  Malet.  v.  222. 
Aix-en-Mavoie,    Physiological   Action   of 

Baths  of— Monard,  v.  36. 
Aix-les-Bains.  Baths  of— Blanc,  v.  44. 
Albuminuria,  Physiological  —  Stewart,    i. 
•185;    Scmmola,   i.   4,87;    Stewart,  Klem- 
peier,  Teissier,  Sterling,  i.  488. 
Albuquerque  as  a  Health   Resort— Cum- 
mins, v.  26. 
Alcohol— Flint,  Deiume,  llallowell.  Cleland, 
Andrews,  Maire,  iv.  419;  Foster,  Hare, 
Demme,  Flint,  iv.  420. 
Physiological  Action  of— Gluzinski,  iv. 
517;    Bodlauder,  Foster,  iv.  .518. 
Algeria,  Ethnography  of— Le  Roy  Beau- 
lieu,  v.  181. 
Algiers,  a  Winter  Resort  for  Phthisis- 

Savill,  v.  33.  • 
Alimentation  iiyTJEEF  Tablets— Richardey 
iv.  420.     /^ 
BY  Fats— Senator,  iv.  420. 
BY   Inhalations  of  Blood— Escorileada, 

■120;  Jubini.  iv.  421. 
BY  Splenic  Pulp— Predazzi,  iv.  421. 
Rectal— Ew.ald,  iv.  AZi. 
Alopecia— Behrend.  ii.  369. 
Alpine  Climate  and  Pulmonary  Disease— 

A.  T.  Wise,  V.  22. 
Alum,  Carmine  Stain— Krysinski,  v.  371. 
Ai.vELOZ- Barnsfathcr.  iv.  424. 
Amaurosis  during    Pubescence  —  Magnus, 
iii.  1.^5. 
Hysterical— Solas,  iii.  1.50. 
Amblyopia,  Alcohol  and  Tobacco— Uthoft', 
iii.    12.3:    Poetschke,    Chisolm,   Bendell, 
Schweinitz,  Powers,  Nettlcship,  Browne, 
Griffith,  iii.  124;  Frost,  Jessop,  Morton, 
Sachs,  iii.  125. 
Carbon     Bisulphide— Lavigerie,     Little, 

iii.  126. 
GALVANO-CAUTERY-Zion,  Berger,  iii.  2.55. 
Hysterical— Peck.  iii.  150. 
Quinine— Browne.    Roosa,    Peschel,    Mel- 
linger,    Nottleshiji,    Ulrich,    Cheatham, 
iii. 12.5. 
Amelus— Curran.  v.  440. 
Amenorriium. 

Eti.dogy  of— Ronvier,  iv.  .58;  J.   Stirton, 


.   .  .59. 

Treatment  of-W.  P.  Ellis,  H.  I.  Boldts. 
iv.  60;  B.  .Mursliall.  T.  A.  Ashby.  Bar- 
ker, Macphail,  Upshur,  J.  Sawyer,  W. 
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Amblvopia,    caused    by  cautery. ..iii.  iW 

afcoliul  and  tobacco iii.  12.'i 

carbon  bisulphide iii.  \26 

from  tea-tasting iii.  120 

hysterical iii.  liH) 

i|iiiuine iii.  12.') 

toxic iii.  12.S 


AiucUis V. 


Amenorrhica,  definition  of. iv.      58 

etiology  of. iv.      58 

treatment  of. iv.      59 


American     mineral      springs      and 

baths V.      3S 


Ametropia  in  school-children iii.     Iti2 


Amputations,   excisions    and    plastic 
surgery,  diseases  of  bones  and 

joints ii. 

of  ankle ii. 

of  foot ii. 

special ii. 


Amyl  hydrate.. 


Anaemia i.    407 


Anaemia  and  chlorosis.. 

pathogenesis  of 

symptoms  of. 

treatment  of. 


Anaesthesia,  administration  of  auxs- 

thetics ii. 

complete ii. 

during  sleep ii. 

evidences  of. ii. 

local ii. 

preparation  of  patient ii. 

sequelae  of. ii. 


Anaesthetics ii. 

accidents  from  A.  C.  E.  mix- 
ture  ii. 

and  heart  disease ii. 

bromide  of  ethyl ii. 

carbonic  acid..*. ii. 

chloroform  in  midwifery ii. 

choice  of ii. 

cocaine ii. 

apomorphia,  substitute  for....ii. 

death  from ii. 

dental iii. 

ether-drinking ii. 

hypnotism Ii. 

methyl-chloroform ii. 

methylene  bichlor ii. 

methylic  ether ii. 

new ii. 

nitrous  oxide ii. 

nitrous  oxide  and  oxygen ii. 

puncture  of  heart  in  chloroform 
narcosis ii. 

statistics  of  mortality ii. 

use  of  atropine  and  morphine 
with ii. 


Anamite  ulcer ii 


Anatomv,  general v. 

of  nervous  system  in  newborn. .iv. 


A.VTHRAX. 

Hot-air  bath  inject.,  iixline. 
sot.,  and  rarhfit.  tirhf  aof. ; 
painting  with  xexiiiii-rliUniiir 
iron  s'tl. :  ni'^rrm-i/  rhforitte 
dusted  over:  iiiiiniuf  inter., 
hiijiriiliin'  and  </iiiiiiti'  paste, 
Anencephalus v.    44:5  I         excision  and  antisept.,  ii.  329. 


Anchylosis  of  knee,  bony,  associated 
with  muscular atriiphy ii. 


THERAPEUSIS. 


A.vvE.MiA  AXD  Chlorosis  (twi- 
li.uud). 
stimulants,  local  uterine 
treatment,  sea-baths,  .vem/Hi- 
hrotiiuie  of  iron  in  iv-v  gr. 
doses,  indragees:  ]^  rmiiln. 
iiinyi/.  ainar.  %x,  piilpte 
:iplenirw  3iv,  sjils.  rini  ijat- 
/i<'i  i5'j'  '"  'J«  given  in  the  24 
hours,  i.  410:  transfusion  of 
blood,  i.  410:  intravenous 
and  interstitial  injections,  i. 
410. 


A.V^STHESIA. 

Inhalers,  ii.  .518;  methods 
of  administration,  ii.  517: 
Liel's  instrmt.  case,  ii.  oZi. 


iv.   4.'>3 :    ilrnmine. 


Angina  Pectoris. 

Ami/l  nit.,morph.,  Huehard's 
treat.,  iuditlex,  counter-irrit. 
with  sod.  salic.  and  iiiorph. 
or  atrop.  hypoderm.,  anti- 
pyrine,  sod.  iodide,  niiro- 
fjtyc,  cocaine,  with  oxi/gen 
inhal.,  i.  213. 


Aneurism. 

Pof.  or  sod.  iodiift-s,  hromitlfs 
with  iodtdes,  galvano-punct., 
Barwell's  treat.,  iodides  with 
ergot,  aconite,  digital,  and 
bromides,  i.  223. 


Gll-teal  and  Sciatic. 
Laparotomy  and  ligation, 
ii.  253;  antipijrine,  l.U  gm. 
e.h..  ad.  3-6  dos.,  iv.  440; 
methglal  and  anii/l  nitrite, 
inh.,  iv.  483;  nilroi/h/cer- 
ine,  1  per  cent.  sol.  gtt. 
1-2,  iv.  487  ;  pi/riiline.  gtt.  3-5 
dose,  gtt.  t>-10  daily,  iv.  -195 ; 
zinc  cyan.,  gr.  1-10-1-8  ind., 
iv.  516. 


AUTHORS  QUOTED. 


AmENOKRHIKA  (continneil). 

Whitehead,  iv.  61 ;  A.  R.  Reynolds,   J. 
Braitliwaite,  J.  F.  Thorne,  Carstens,  C. 
II.  Reed,  iv.  62. 
Ametropia    i.v    School-Children— Pliiiger, 
Widmark,    iii.     162:    Tiftany,    Adler, 
Becker,  Adamjiik,  Cameron,  Ualezow ski, 
iii.  UXi. 
Ami'CTatio.ns — Dennis,  Koenig,  Variek,  Mu.'j- 
croft,   Mugill,  ii.  272;  Thompson,  Ham- 
ilton, Rodman,  Trelat.  Page.  ii.  273. 
or  Ankle— Tauber,  ii.  274 ;   Dixon,  ii.  275. 
OF  Foot— Murdoch,  ii.  275. 
Special— Berger,   ii.   273;    Bradford,   Hel- 
ferich,  Mosetig-Moorhof,  Curran,  ii.  274. 
A.MYL  Hydrate- Von  Mering,  Scharschmidt, 

iv.  424. 
Anemia,  I.ntrave-vocs  and  Interstitial 
Injectio.ns — Pregaldino,  i.  411;  Klop- 
steck,  Hegar,  Jennings,  Kahan,  Licht- 
heim.  von  Ziemssen,  E.  E.  Allen,  How- 
ard, Allen,  Valera,  i.  412;  Escorileada, 
i.  413. 

Pathogenesis— Hunter,  Henocque,  Par- 
sons, Griitjer,  i.  407 ;  Clark,  Duclos,  Oli- 
ver, i.  408. 
Symptoms  of— Mayet,  Hayem,  Griiber, 
Henocque,  Sahli,  Ritter,  Hirsch, 
Clark,  i.  408:  Andre,  Duclos,  Du- 
roziez.  Apetz,  Barie,  i.  409. 
Treatment  of— Schultz,  Striibung,  Clark, 
i.  409;  Nothnagel,  Andre,  Hutton, 
Hecket,  Maragliano,  i.  410. 

Anaesthetics.- Lyman,  Bowditch.  Miles, 
Woods.  Giirtuer  and  Wagner,  Ungar,  ii. 
511 ;  Braun,  Auvard  and  Varnier.  Link. 
Ory,  Greliant,  Kreutzniuiin,  Dubois  and 
Roux,  ii.  512:  Eichholz  and  Geuther, 
Regnauld  and  Ville.jean,  Richardson, 
Chisholm,  Phillips,  Pauschinger,  Turn- 
bull,  ii.  .513;  Buxton,  Hilliscber,  La- 
font.  Brophy.  Hewitt,  ii.  514:  Kreutz- 
mann,  Packard,  ii.  515;  Gerster,  Kuapp, 
Hammond.  Hew  itt,  ii.  516 ;  Rilpol,  Bon- 
cour,  ii.  517 ;  Hobbs,  Lloyd,  Porritt,  Du- 
mont,  Harkinson,  ii.  518:  Smith,  Bon- 
cour,  Hewitt,  McLeod,  Neilson,  Budin 
and  Coyne,  ii.  519 :  Reeve,  Stevens,  Par- 
ham.  Burge.  Barker,  Partridge,  ii.  520; 
Ungar,  Fox, Hewitt,  Phil. Co.  Med.  Soc.,ii. 
.521 ;  Gerster,  Wilson,  Sexton,  Bull,  Em- 
mett,  Weir,  Rohe,  Savage,  ii.  ,522 ;  l.,iel, 
Watson,  ii.  523;  Kinloch,  Wylie,  Abbe, 
Agnew,  ii,  .524;  McGuire,  Cliisolm, 
Winslow,  Sharp,  Armstrong,  Walters, 
Craddock,  Corning,  ii.  526;  Sweetnam, 
Brimmer,  Brow  n-Sequard.  Bailly.Lew  in, 
Filehne,  ii.  527 ;  Lafont,  Reid,  Rosenberg, 
Ogsten,  Claiborne.  Seward,  ii.  .528;  Jack- 
son, Marshall,  ii.  529. 
Dental  Surgery- Scheps,  Wood,  iii.  494; 
Smales,  Bax,  Tothill,  iii.  495;  Lancet,  iii. 
496. 
Anamite  Ulcer— Morand,  ii.  504. 
Anatomy  of  Phary.vx— Farlow,  Baber,  San- 
derson, Bimar  and  Lapeyre,  iii.  280; 
Wolfenden.  Duret.  iii.  281. 
Anencephalus— Blackshear,  West,  Brown, 
Burr,  Cordes.  v.  443;  Duncan,  Justice, 
Thompson,  Westmoreland,  v.  444. 
Aneurism. 

Etiology  and  Pathology  of— Xeve.  Gaird- 
ner,   Shrady,   Edwards    and    Keating, 
Pel,   i.  220;  Vinav,  Spillmau,  Rendu, 
i.  221. 
Symptoms    of— Lancereaux,    Bard    and 
Tellier,    i.    221 ;     Delbeg,    Goodridge, 
Coates.  Baumanu,  Girode,  Hare,  i.  222. 
Treatment  (if    Balfour,  Jaccoud.  Tussell, 
Dana,   .^ndre,  Balfour,  Lepine,  Char- 
meil,   Barwell,  i.  2£i;   Bouillaud,  Po- 
tain.  Goodridge.  i.  224. 
Gluteal  and  Sciatic— Dennis,  Chew,   ii. 
2.5.3. 
AxGi.NA  Pectoris. 

Etiology  of— -Duroziez,  Iluchanl,  Leyden, 
Licgeois.    Gelineau.   i.   207:    Levden, 
Tillev.   Ewald,    .Mollii-re,    Letul'le,    i. 
209;"WilIe.    Potain,   Westbrook,   Hu- 
chard,  i.  210;  Huchard,  i.  211. 
Svmptoms  of— Liegeois,  Iluchard,  i.  212. 
Treatment   of— Liegeois.    i.    212;   Geli- 
neau,  Iluchard,  Germain  See,  Guvot, 
Hoist,  La.<chkevitch,  i.  21.3. 
.Anisometropia  amiCra.vial  Asy.m.metbt — 
Bons  and  Verdese,  iii.  162. 
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Aneurism,    etiology    and    pathology 

of. i.  220 

symptoms  of. i.  221 

treatment  of i.  22;i 

gluteal  and  sciatic ii.  iV5 

Angina  pectoris,  etiology  of. i.  2(t7 

symptoms  and  treatment  of i.  212 

Animal  p.anisites  and  their  efl'ects...i.  H7H 

Anisometroi)ia  and  cranial  a.svmme- 

try ." iii.  I(i2 

Ankle,  amputations  of ii.  274 

excision  of. ii.  281 

Anomalies v.  42.3 

Anode  and  catliude,  relations  of v.  4S 

Anthrax,  bacilli,  experiments  with. v.  508 
Woodbridge's  method   of  protec- 
tion from V.  510 

morbid  anatomy,  treatment  and 

prophylaxis  of ii.  328 

pathogenesis  of. ii.  328 

Antifebrine iv.  42.') 

action  on  blood-pressnre iv.  .')21 

action  on  nervous  s^'stem iv.  524 

action  on  temperature iv.  .521 

action  on  the  blood iv.  51<) 

antiseptic  power. iv.  526 

condition  of  urinary  system  un- 
der use iv.  ,525 

method  of  reducing  tempera- 
ture  iv.  .52.3 

physiological  action iv.  .52fi 

tests  for  purity iv.  .52li 

toxicology .". iv.  520 

unusual  or  injurious  effects. ...iv.  48() 

Antipyrine iv.  4.39 

analgesic  effect  in  diseases  of  the 

eye iii.  176 

effects     on     spinal     cord      .and 

nerves iv.  527 

method  of  reducing  tempera- 
ture  iv.  527 

unusual     or     injurious     effects 

of iv.  44(i 

Antisepsis,  intestinal i.  375 

Antiseptic  agent.s  and  drc.ssing.s iii.  555 

Antiseptics  in  midwifery iv.  185 

Antitherniine iv.  4-17 

Antrum,  diseases  of. iii.  444 

Anuria i.  495 

Anus,  artificial,  and  enterectomy...ii.  98 

closure  of  artificial .....ii.  180 

diseases  of ii.  1-45 

fibro-molluscum  of  the ii.  187 

formation  of  artificial ii.  17-3 


Aorta,  anoinalii 


4.37 


Aphakia  and  anophthalmos,  congeni- 
tal  iii.  17 

Apha.sia,  lesions  in i.  4,  32 

Aphthous  and  ulcerative  stomatitis.].  290 

oidinm  albicans  as  a  cause  of  ...i.  290 

Apomoi'phia iv.  447 

Apomorphine,  a  substitute  for  cocaine 

an.'fisthesia ii.  .527 

Apoplexy i.  44 

Appendicitis,    pathology    and    treat- 
ment of. ii.  106 


THERAPEUSIS. 


ANTisErTic  Dressings. 

Itidof.  wick,  iiiiliif.  inject., 
10  per  cent.,  ioilof.  rollod. 
closure,  iv.  475 :  iodttl  vase- 
line, iv.  476;  nuphthrd,  iv. 
4,86 :  salol,  iv.  .502 ;  nozoidol, 
5<fc.  to  10^.,  ointment,  503; 
Irirldorphenitl  sdlol,  rldora) 
hi/driile  xiit.,  turf  wool  as 
absorb.,  filter,  paper  steeped 
in  2  percent,  .sol.,  ntrr.  sub.  as 
dressing;  wood  fibre,  sawdust 
medicated  with  rarhul.  acid 
and  rorr.  sub.,  iii.  .5.57  ;  burti.r 
and  borarirttfid,  borate inat/- 
iii%sia  sol.  iv.  449  ;  ndeiidiiln 
(ff.  ext.,  1  ;  ale.  3j  loc,  iv. 
450;  coffee  (freshly  ground), 
iv.  451:  ereidine,  iv.  4.58; 
eiiijiintf.  iv.  463;  iod.  starch, 
bis/tii't/i  suh-iodifle.  hidine 
Iricldiir.  .tal.  (1-1000).  iv.  474. 


Antkcm,  Abscess  of. 

Operative  treatment,  iii.  445. 


Aorta.    Abdomi.val,   Diseases 
AND  Injuries  of. 
Operation,  ii.  252. 

Thoracic. 
Operations,  ligation,  ii.  2.50. 


Appendix  Vermiform  is,  Per- 
for.1tion  of. 
Early  opening,  rest,  liq. 
diet,  later  laparotomy,  ii. 
109 ;  ligate  append,  and  drain 
cavity,  ii.  110. 


Arsenical  Paralysis, 
Baths,  i)iit.  ioil.,  V.  97. 


Arterial  System  of  Head  and 
Neck,  Diseases  and  In- 

.niRIES  OF. 

Compression,  oiieration.  liga- 
titin,  erffot,  al'-afiol  inject.,  ii. 
248;  ligation,  artificial  resp., 
whiskv  inject.,  transfus.  of 
blooa."ii.  249. 


Arteries  and  Veins.  Diseases 
and  i.njijries  of. 
Antiseptic  precautions,  liga- 
tures, ii.  247;  compression, 
galvano-puncture,  electroly- 
sis, ii.  248. 


AUTHORS  QUOTED. 


Anthra.x — Straus.  Razdic,  Zczenski,  Tomes, 
Bonley  and  Reynal,  ii.  328 ;  Straus, 
Slessarewskji,  ftead,  Reilly,  Pitts, 
Cheyne,  Winaggradof  and  Kolesnikoff, 
Bell,  Guyon  and  Sereins,  Uspenski, 
InduntjU,  Slessarewskji,  Rivas,  Bryant, 
Straus,  ii.  .329 ;  Ritchie,  Pench,  Koch, 
Pasteur,  ii.  X-tO. 

Bacii.li,  Experiments  with— Pawlowski, 
v.  508;  liulmfeld,  v.  .509. 

CiRE  OF  BV  Bacteria— Pawlowski,  Fried- 
liinder,  von  Emerich  and  Mattel,  v.  507. 
Antifebrine  (Acetanilide)— C'ahn  and 
Ilepp,  iv.  425;  Auserow,  Osier,  iv.  426; 
Snyers,  Miiller,  Secretan,  iv.  427; 
Weill,  Deniieville.  Faust,  iv.  428;  Le- 
pine.  Ileintzelmann,  Weinstein,  Cahn 
and  Hepp.  8ecret:ui.  Whittaker,  iv.  429; 
Faust,  ileintzelmann,  Lepine,  Secretan, 
Cahn  anil  Ilci'ii.  I'MUSt,  iv.  4.30;  Wein- 
.stein,  Pavai-Vajna.  Eisenhart,  Faldella 
and  Poutta,  Lepine,  Snyers,  Murray,  iv. 
431 ;  Cunningham,  Eisenhart,  Huber, 
Faust.  Sanders.  Birch,  Ward,  Sexton, 
Widow  it/.  L..pinf.  iv.  432;  Cahn  and 
II.-|i|i,  iJsIir.  I':i|i;i,laki.s.  Cunningham, 
r:n  ai-Aniiui.  Lipiiic.  Snyers,  Miiller, 
iv.  I.'i;t;  Fuuru.  Li'iiine.  Salm,  Secretan, 
Silva.  Dujardin-Beaumetz,  iv.  4.34; 
Diiiiiiville.Weinstein.Schauffler,  Hamil- 
ton, Fischer,  iv.  435;  Cahn  and  Hepp, 
Van  Leer,  Lepine,  iv.  436. 

Action  on  Blood-pressure— Evans,  iv. 
.521. 

Antiseptic  Power  of— Krieger,  Lepine, 
iv.  .526. 

o.v  the  Blood— Weill,  Henocque,  Herezel, 
Miiller,  Bokai,  Evans,  Lepine,  Aubert, 
iv.  519. 

Condition  of  Urinary  System  under 
Use  of — Lepine.  Solaro,  Bokiii,  Paster- 
n.atsky,  Cahn  and  Hepp,  Lang,  Weill, 
Faust,  iv.  .525. 

Effects  of  on  Spinal  Cord  and  Nerves— 
See  and  Chouppe,  Gley,  Wood,  Reichert, 
Laborde.  Martin,  iv.  527. 

Method  of  Reducing  Te.mperature  By- 
Evans,  Hare.  H.  C.  Wood,  iv.  523. 

Properties  and  Action  of— Gerhardt, 
Calm  and  Hepp.  Kiissmaul,  Lepine, 
.\uhert.  Uujardin  -  Beaumetz,  Krieger, 
iv.  518. 

ON  Nervous  System— Herezel,  Bokai,  iv. 
.524. 

ON  Temperature— Evans,  Hare,  iv.  521 ; 
Pasternatzky,  Bokai,  iv.  .522. 

Tests  for  Purity  of— Yvon,  iv.  .526. 

Toxicology  of— Herezel,  iv.  520. 
Antipyrine  G\iitcras,  Minot,  Robinson, 
Gnidlc.  Sintt,  Patrick,  Laache,  Olikoff', 
Slivers.  Miiller,  iv.  439;  Germain  See, 
iv.'  440;  Tmlorsky.  Root,  Hirsch.  S. 
Frankel,  Martins,  Lepim-.  Williams,  iv. 
443:  Gompertz.  Hamiltnn.  Kubinson, 
Todorski,  Seifert,  Thomsun.  White,  iv. 
441;  Birdsall.  CliiHippe,  Root,  llirsch,  S. 
Friinkcl,  Siinm-iiKerger,  iv.  44.5. 

Analgesic  KFEKirop  in  Disease  of  the 
Eye— Post.  Dn.jardin,  iii.  176. 

Unusual  or  LsIiurious  Effects  — See, 
Vineberg,  Sexton,  iv.  43();  Pavai-Vajna, 
Faldella  and  Poutta,  DuUicska.  Biro, 
Trost,  Cesari  and  Buroni,  iv.  4.37;  von 
Quast,  Pepper,  and  (iriflith,  iv.  4;i8 ;  Rip- 
ley, G.  D.  Hays.  Brooks,  Seifert,  Porter, 
(iuttmann,  Wett«rdal,  Laache,  iv.  446; 
Dally,  Paget,  See,  iv.  447. 

Antiseptic  Agents  and  Dressings— Weeks, 
iii.  .5.55  ;  Angerer.  Koch,  Knox,  Bolshes- 
olsky,  Ivt'pine,  Rovsing  and  Heyn.  de 
Ruy'ter,  iii.  .5.56;  Reynolds,  lluii'pe,  iii. 
.557. 
Trichlorpiienol— Norki,  Champiomiiere. 
Gedeke,  I^cdiarel.  Port,  iii.  .5.57. 

Antiseptics  in  Midwifery— Koch.  C.Vinay, 
Litthaner,  iv.  185;  Secheyron.  Vinay. 
Bokelmann,  Lomer,  Vnlliet,  iv.  18<). 

Antitiiermine— Nieot,  iv.  447. 

Antrum,  Disease  of— B,arter.  Gho.se,  Heath, 
iii.  444:  Krause,  Hartmann,  Baginsky, 
Sublinski,  Luc,  Morales,  iii.  445. 

Anus,  Artificial.  F.nterotomy- Dupuytren, 
Kocher,  Riedel,  .luillard,  ii.  98. 
Fibro-molluscum  of  the— Reclus,  ii.  187. 
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Appendix    vermiformis,    perforation 

^^  of ii.  107 

ApniMxia '''•  25."} 

Apiia V.  «0 

Argyria.  urethrnl i>-  213 

Arkansas,  hot  springs  of. v.      .'iS 

Arrowhead  mineral  springs  (Cal.)..v.      39 

Arsenic iv.  448 

eflect  of,  ujion  putrefaction  of 
the  corpse v.      96 

Arsenical  compounds  of  the  soil,  non- 

dilTusion  into  buried  corpse,  v.      96 

paralvsis,  symptoms  and  treat- 
ment of..' V.      97 

poisoning,  liability  to,  from  non- 
criminal sources v.      95 

wall-papers.German  law  concern- 
ing  V.      95 

poisoning  from v.       95 

Arterial  pressure  in  aniemia i.  407 

system  of  head  and  neok,  diseases 

and  injuries  of. ii.  248 

Arteries  of  lower  extremity,  diseases 

and  injuries  of. ii.  253 

upper    extremity,    diseases    and 

injuries  of ii.  251 

Arthritis,    gonorrlieeal    and     syphil- 
itic  ii.  293 

Arthropathy  in  spinal  sclerosis i.      90 

etiology  of i.      90 

pathology  and  path.  anat.  of.....i.      91 

Tabic....' ii.  2a3 

treatment  and  prognosis  of i.      93 

Artitiiial  anus ii.  173 

Artificial  cirrhosis  of  liver i.  337 

Arytenoid  muscle,  role  of. iii.  294 

'  structure  and  function  of. iii.  294 

Ascites  in  newlwrn iv.  294 

AshevilJe  (N.C. ),  climate  and  climato- 

therapy  of v.      28 

Asthenopia,  menstrual iii.  1.54 

in  uterine  disease iii.  l.So 

Asthma iii.  383 

etiology  and  pathology  of. iii.  383 

treatment  of. iii.  384 

Astigmatism,  a  can.^  of  epistaxis,  iii.  101 

correction  of iii.  166 

hysterical iii.  151 

Ataxia i.      88 

Atelectasis iv.  336 

bronchial  catarrh,  with iv.  3,36 

broncho-pneumonia      c  o  ra  p  1  i  - 

eating iv.  336 

pneumonia  in iv.  ,3.36 

symptomatology  of. iv.  XK 

varieties  of iv.  ;j36 

Athetosis i.  173 

Atrophic  paralysis  in  newborn iv.  29H 

Atrophy,  acute  muscnlar i.  l.'>2 

progressive  muscular i.  1,52 

tliora<;ic  muse,  in  tuberculosis..,!.  153 

of  one  extremity  and  taties i.  l-")3 

of  hvpoKloss,al  nucleus i.     1.56 

mus-^'ilar,  associated   with   bonv 

anchylosis  of  knee ii,  293 


THER^VPEUSIS. 

Arteries    and    Veins    (eon- 
tin  ueil). 
OF  Lower  E.xtbemity,  Dis- 

E.\SES  AND  INJIRIES  OF. 

Ligation,  fixation  and  eleva- 
tion of  limb,  digital  com- 
pression and  galvano-punc- 
ture,  ii.  253;  digital  com- 
pression, flexion,  cold,  potas. 
totJide,  ligation,  conipressure, 
ii.  2.54;  amputation,  ligation, 
pressure,  ii.  255. 


OP  Upper  Extremity,    Dis- 

E.tSES  A.VD  l.NJURIES  OF. 

Ligation,  pressure,  ii.  251 ; 
ligation.  Esraarch's  bandage, 
tourniquet  and  compression, 
ii.  252. 


Diseases    asd    Injuries   of 

I.VNOMIK.iTE. 

Ligation,  rest,  low  diet,  pres- 
sure, polnii.  iodult^,  ii.  Z51. 
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Ascites. 

Tapping,   i.    .373;    drainage, 
tapping,  i.  374. 


ASTHE.VIA. 

Diuxynaphthaline  gr.  iv  t.d., 
iv.  4.59:  Quebrarho,  ext.  ale 
gtt.  20-30,  iv.  496;  antipy- 
rine,  iv.  441 ;  coca  leaves 
cigarettes,  iv.  4.55;  digitalis 
and  ergot,  iv.  458 ;  euphorbia 
pituli):  Jl.  ext.  30-60  gtt..  iv. 
4<i3;  iodine,  vapor  from 
candles  of  ind.,  p.o.n.  etc.,  iv. 
473;  lokeline  hydrohrovi.  gr. 
1-100-1-20.  iv.  480;  pilo- 
riirp.mnr.,  iv.  491:  pgrtdine 
gtt.  vi-x.  iv.  495 ;  pyridine, 
tricarbo.ty1ic  acid  gr.  xij.  iv. 
49»i:  strophanthus  tr.  1.20 
Tl^iv-viij,  terebene  gtt.  v-xv, 
iv.  501. 


Asthma. 

Pyridin,  Bergeon  method. 
nitrite  of  amy!.,  iii.  .384: 
static  insulation,  sparks  to 
the  chest,  v.  91;  liynsryamiis 
1-1,30  gr.  0.  sh..  ipiehrnclio 
Tftot,  euphorlda  piluli/ern, 
nitre  cigarettes,  tobacco  and 
strnnumittm  cigar,  anti- 
scrofulous  treatment,  opera- 
tive treat.,  iii.  .^-o;  nmyl 
nitrite,  iotlide  with  chloral, 
iii.  386. 


AOKTA,  A.NUMALIES  OF — Boenning,  Ledwich, 
V.  437. 
Diseases  Axn  I.vjiries  of  Abpomixal — 

Morse.  Taylor,  Whittier,  Phillips,  ii.  252. 
Thoracic — .Vbbe,   ii.    249 ;    Lepine.   Char- 

meil,     SlacDonnell,    Oliver,     Ferguson, 

Wyeth,  ii.2.50. 
Aphakia  and  A.nophthalmos,  Congenital — 

Baker,  Collins,  iii.  17. 
Aphasia— Arnaud,   Ferrand,    Bastian,    i,   32; 

Hun,    i.   .34;    Turner.    Schneider,   i.  ,36; 

White,   Robinson.    Briggs.    Frazer.    Bri- 

bach,  i.  ?u  :  Xaunyn,  Exner,  i.  4;  Paget, 

Offer,  Robertson,  i.  38;  Berlin,  Nieden, 

i.  39. 
Apomorphia — Fliesburg,  Wood,  Stocquart,  iv, 

447. 
Appe.vdicitis— R.  H.  Fitz,  ii.  108. 
Appe.vdix  Vermiformis,  Perforatio.v  of — 

Geo.  Thomas,  ii.  107 ;  R.  H.  Fitz,  ii.  108. 
Apus— Myschkin,  v.  440. 
Arka.vsas,  Hot  Spri.vgs  of— Galvin,  v.  38. 
Arrowhead,  Mineral  Springs  (Cal.)— Hil- 

ganl,  v.  39. 
Arsenic— Rendu,  iv.  44.S. 

Effect  of,  cpon  the  Pl-trefactios  op 

the  Corpse— Zaaijer,  v.  96. 
Arsenical  Compounds  of  Soil,  Non-Diffp- 

SION  i.NTO  BuriedCorpse— Gamier  and 

Shlagdenliauffeu,  v.  96. 
Arsenical  Paralvsis.Symptoms  and  Treat- 

M E.ST— Hoist,  V.  97. 
Wall- Papers,  German  Law  Concerning 

—Davenport,  v.  95. 
Poisoning  from— J.  Ritchie,  Chadwick.  W. 

Everett  Smith,  v.  95. 
Arterial  Pressure— V.  Ba.sch.  i.  407. 
Arterial  Svstkm  of  Head  and  Neck.  Dis- 
eases     AND     Injuries     of— Falcone, 

Markoe,      Brvaut,     Plessing.      ii.     248; 

Stuart.      DittVich,      Fenger,     Selenkow, 

Wveth,  ii.  249. 
Arteries  and  Veins.  DisE.tsES  andInjuries 

OF— Smith.Gay.  Laplace,  ii.  247  ;  Obelar. 

Brancaccio,  ii.  248. 
OF  the  Lower  Extremity,  Diseases  and 

Injuries     of  —  Latimer,     Richardson, 

Bartlett.    Anderson,    ii.     25.3:      Godwin, 

Brvaut,  Butcher.  Weinlechner.  Brunner, 

Garrard,  ii.  254  :  Jackson.  Meton  d'Alen- 

car,  W.  Johnson  Smith,  Roberts,  Myers, 

Mathelin,  ii.  255. 
OF    Upper    Extremity,    Diseases    and 

Injuries  of — Henderson,  Clark,  Sheild, 

ii.  251  ;  Keen.  Thiriar,  ii.  252. 
Artery,  Diseases  and  Injuries  of  Ixno.m- 

inate  —  Wharton,  ii.   2.50:    McBurney, 

Rosenstien.  Lyman.  Praeger.  ii.  251. 
Arthritis.  Gonorkhieal- Klipiwl.  Cherain- 

ade.  ii.  293. 
Syphilitic— Lanneloneue.  ii.  29.3. 
Arthropathy.  Tabic— Paget,  ii.  283. 
AsHEviLLE    (N.O.   Climate  and  Climato- 

therapy  of— T.  M.  Llovd.  Robinson,  v. 

2S. 
.Asthenopia  i.n  Uterine  Disease— Morse,  iii. 

135. 
Menstrual — Morse,  iii.  134. 
Asthma— Schlemraer,  Zuntz  and  Gypnr,  Bre- 
mer, Lazarus.  Fraser.  iii.  38.3 ;  Brandau, 

Salter.  See,  Kelamin.  Cohen,  Fraser,  iii. 

;i84  ;  Walker.  Lazarus,  iii.  .3*5. 
Astigmatism,  a  Cause  of  Epistaxis —  Mar- 
tin, iii.  101. 
Correction  of — Coleman. iii.  166;  Martin, 

Thomson,  iii.  lt>7;  Javal.  Jackson.  Dab- 

ney.  Burnett,  iii.  16.H. 
Hysterical— Boret.  iii.  1.50. 
Atelectasis— J.  L.  Smith.  Garish.  Simon,  iv. 

336. 
Athetosis— Railton.i.  173;  Kiissraaul. Hughes, 

i.  174. 
Atrophy.  Acute  Muse— Kast.  i.  1.52. 
Hypoglos.  Nucleus— Westphal.  i.  1.56. 
One  Extrem.  and  Tabes— Remak.  i.  1.5.3. 
Progress.  Muse— .\udrv,  i.  1.52;  Bumpar, 

i.  1.5,3. 
Atropine,   Effects  of,  on   Eye  — Stocker, 

Despagnet.  iii.  169. 
AND   Congeners— Effects   on    Heart— 

Beyer.  Martin,  iv.  .528. 
Antagonism   to   Morphia— Binz.  iv.  527; 

Lenhartz.  Binz.  iv.  .528. 
Effect  on   Thermoge.vf.tic  Apparatps 

— Ott  and  Colmar,  iv.  529. 
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Atropine    and    congeners,   ertects  on 

heart iv.  528 

antagonism  to  morphia iv.  .527 

and  its  derivatives,  cx])erinicntal 

tiierapeutifs  of. iv.  .527 

eBects  of  on  eve iii.  169 

efteut    on    tlierniogenetic    appa- 
ratus  iv.  .529 

Attenuation  of  tlie  t\il«rciilar  vinis.i.  425 

Auditory  nerve,  course  <if. v.  278 

meatus,  exostosis iii.  222 

external,  diseases iii.  221 

furunculosis iii.  221 

Aural  disease i.  M) 

trepliining    in i.  i'.i 

polyiii.  lpathoh>gy iii.  2'5y 

treatment '. iii.  24U 

vertigo iii.  209 

Auricle,  anomalies  ot iii.  215 

chondromalacia iii.  218 

diseases  of. iii.  215 

epithelioma iii.  217 

haimatoma  and  cyst iii.  217 

neoplasms iii.  217 

papilloma iii.  217 

Auscultation iii.  .349 

Auvergne,  mineral  springs  of. v.  43 

Avulsion  of  tuberosity  of  tibia ii.  267 

Azoospermatism,  a  cause  of  steril- 
ity  iv.  10 

Bacilli  cultnres,  reactiim   with   acids 

of  dift'erent v.  474 

Bacteria,  effects  of  varying  temper- 
ature on V.  2119 

Bacterial  treatment,  principles  of...v.  506 

Badenweiler,  baths  of. v.  42 

Balanic  fissure,  complete v.  43.3 

Ballinahinch  (Ireland )  sulpho-chaly- 

heate  spring  of. v.  46 

Balneology,    general    considerations 

on^". V.  34 

Barium  compounds,  diffusion  of, 
through  system  in  clironic  poi- 
soning  V.  97 

B.ise,  the  aluminium,  for  teeth iii.  497 

Basiotripsy iv.  217 

Bath  (England)  mineral  water  of..v.  45 

Baths,  therapeutical  value  of. v.  .37 

of  warm  water  in  chronic  affec- 
tions  V.  .37 

Behavior  of  sensory  nerves  in   teta- 

nu.s i.  160 

BellaiU.nna iv.  448 

Benzanilid iv.  448 

Benxovl  derivatives,  local  anjesthesia 

■from ii.  527 

Beri-tieri i.  113 

diagnosis  of i.  1.38 

etiologvof. i.  1.35 

imthology  of i.  1.34 

prognosis  of. i.  138 

symptomatology  of. i.  136 

treatment  of. i.  138 

Bile,  action  on  digestion  of v.  ,333 

Binocular  vision.  Hering's  testfor.iii.  26 

Bismuth  subnitr,ate iv.  448 

Bites,  poisonous ii.  .314 

Black  Forest,  baths  and  resorts  of..v.  42 

Black  tongue i.  293 

Bladder,  disease  of. i.  479 

exstrophy  of ii.  224 

local  treatment  of ii-  225 

removal  of  foreign  bodies  in ii.  229 

rupture  of. i.  49.3,    ii.  226 

surgery  of. ii.  222 

tumor'of ii.  237 

Blepharitis  in  «  nrkmen  in  vanilla,  iii.  126 
Blepharoptosis    fnim    lesion    of    the 

angular  gyrus iii.  145 


Atelectasis. 

Ergot  when  used  in  long 
labor  seems  to  have  pro- 
duced, iv.  336. 


Atrophic  Pharvn'c.itis. 

Galvanic  current,  iii.  2S2 


AiDiTOKY  Meatus,  External, 
Furunculosis. 
lii'iir  acid  in  ale.  (sat.  sol.), 
.■iuhlimatf  sol.  l-KHKI  during 
attack,  xuhl.  1,  </li/c.  4,  o<i.  6 
parts,  as  propht/l.  untft.  luj. 
oj-.Jtao.  and  iiiurjjli.  i'/c  and 
dry  heat,  iii.  221. 

Exostosis. 

Removal  by  chisel,  by  drill, 
iii.  222;  by  cutting  forceps, 
iii.  223. 


AuKAL  Polypi. 

Alcohol,  electrolysis,  <ir.  ar- 
sen.  and  rreoK.  piixif.  curette 
and  alcohol,  iii.  240;  or. 
chroni.  cmic.  Brigg's 
method,  snare,  iii.  241. 


Avulsion   of   Tuberosity    of 
Tibia. 
Operation,  adhesive  plaster, 

ii.  268. 

Beri-beri. 

Vilocnrpinf  subcutaneously, 
iliifitfiJin  for  palpitation, 
stimulants,  exercise,  i.  1.38. 


Bites,  Poisonous. 

Potann.  permanq.  locally, 
ammonia  inter.,  ferric  chlor- 
ide and  tr.  iodine  locally,  ii. 
317. 


Bladder. 

Operations,  ii.  224.  225 ;  local 
treatment,  ii.  225. 

Rupture  of. 
Operation,  ii.  226,  227.   228  ; 
opium,  tie  catheter  in  blad- 
der, ii.  228. 

Tumor  of. 
Operation    for    removal,    ii. 
237. 


Bowels,  H.«;morrhage  of. 
JJamamelis  fi.  exi.,  iv.  466; 
rims  aromal.Jl.  cxt.  TTVv-xv. 
iv.  497. 


Brain,  Abscess  cf. 

Trephining    and     drainage. 


Congestion  of. 

Erqot,  iv.  460:  hot  muKfard 
foot  baths,  iv.  515. 
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Cystic  Tumors  of. 
Trephining,  ii.  34. 


Auditory    Nerve,     Course     of  — Edinger, 
Spitzka,  V.  278;  Baginskv.  Forel.  Mona- 
kow,     V.    279:     Von    Monakow.    Wald- 
schmidt,  Fleschsig,  llehvig,  Mevnert.  v. 
280. 
Meatus,  Exostosis— Field,  Hartmann,  Bur- 
nett,  iii.   222:  Sclifo.ssovski,   Desarenes, 
iii.  223. 
External     Furunculosis  —  Loewenberg, 
Kirchner,   Politzer.  Schwartze,   Schulte. 
C   S.   TurnbuU,   iii.   221 ;   Foudier,   iii. 
222. 
Aural    Polypi— Griiber.   Steinbriigg,    Moss, 
Briggs,  iii.  239;  Purjesz,  Schulte,  Gom- 
perez,  Whitell.  Barclay,  Camp,  iii.  240; 
Briggs,  Auriol,  iii.  24l! 
Vertigo— Deleau,  Meniere,  iii.  209;  Bur- 
nett,  Politzer.   Ilessier.  Woakes.   Gelle, 
Moos,  Bull,  iii.  210;  Flourens,  Burnett, 
iii.  211. 
Auricles.  Anomalies  of— Rohrer,  TurnbuU, 
Snell.  iii.  215;  Blower,  C.  S.  TurnbuU. 
Meniere,  iii.  216. 
Chondromalacia- C.  S.  TurnbuU,  iii.  218; 

Von  Gudden,  iii.  219. 
Epithelioma— Kales,  Miot.  Pooley,  iii.  217. 
Hematoma  and  Cyst  —  Hartmann,  Selig- 
niann.  iii.  217. 

Tr.-atiiient  of— Sanger,  Brown,    iii.  219; 

Hartmann.  Seligman.  FoUin,  l.,ebrun, 

Neumann,  iii.  220. 

Papilloma— Felici,  iii.  217. 

Auvergne,Mineral  Springs  OF— Boyd,  v.  43. 

AvULSio.'*  OF,  Tuberosity   of  Tibia— Will, 

Keyser,  ii.  267. 
Azoospermatism.   a  Cause    of  Sterility— 
Munde,  iv.  10. 

Bacteria,  Effects  of  Varying  Te.mpera- 
tuke  on — Prudden,  v.  209. 

Balanic  Fissure,  Complete  —  Voituriez, 
Lipp,  D.  Mitchell,  v.  433. 

Baln?;olooy,  Literature  of— Braun,  Aud- 
houi,  V.  .35. 

Barium  Compounds,  Diffusion  of  through 
System  in  Chronic  Poiso.mng— Linos- 
sier,  Y.  97. 

Basiotripsy— Pinard,  iv.  217. 

Bath  (Engl.),  Mineral  Waters  of— Lowe, 
v.  45. 

Baths  of  Warm  Water  in  Chronic  Affec- 
tions—Riess,  V.  .37. 
Therapeutical  Value   of  —  Nattanson, 
V.  37. 

Beri-Beri  — Weintraub,  Pekelharing,  Come- 
lissen  and  Sugenaya,  Driessche,  Barella, 
Takaki,  Baeiz,  Strachan,  Seguin,  Vine- 
berg,  Marie,  Roosevelt,  Shattuck.  Stevens, 
Pdiuroy,  Slater  and  Oliver,  Hebersmith, 
i.  1.32;  McCandliss,  i.  133:  Weiss  and 
Lodewyk.  Haga,  i.  134;  Tscholowski, 
Gayet,'  Barella,  Lanning,  i.  135;  Ogata, 
Lacerda,  Taylor,  Pekelharing,  Wein- 
traub, Van  Leent,  i.  136. 

Berlin,  Examination  of  Water  Supply 
OF— W'olffhuegel  and  Riedel,  v.  226. 

Bile.  Action  on  Digestion  of— Dastre,  v. 
:«3;  Oddi.  v.  ,3;34. 

Bis.muth  Subnitrate— Henry,  iv.  448. 

Bites,  Poisonous— Hawack,  Arboc,  Weir 
Mitchell,  ii.  .317. 

Black  Forest,  Baths  and  Resorts  of— 
Leach,  v.  42. 

Bladder.  Cystoscopy- Nitze,  ii.  222;  Bayer, 
ii.  224. 
Exstrophy    of  —  Trendelenburg,    ii.   224; 
Zesas.  ii.  225. 

Local  Treatment  of— Ultzmann.  ii.  225. 
Removal  of  Foreign    Bodies  in— Harri- 
son. Willard.  ii.  229. 
Rupture  of— Morris.  Bennett,  i.  493;  I'U- 
inann,  ii.  226:  Hofmokl.  MacCormac.  ii. 
227:    Holmes.    Teale.    Walsham,    Fox, 
Morris.  Benham  and  Greig  Smith,  Brid- 
don,  228. 
Tumor  in  — Championniere,  Guyon,  A'oi- 
turiez,  ii.  237. 

Blepharitis-Ciliaris  —  Cause     of  —  Arlt, 
iii.  18. 
Vanilla— Morrow,  iii.  126. 

Blepharoptosis  from  Lesion  of  the  Angu- 
lar Gyrus— Lemoine,  iii.  145. 


INDEX. 


521 


GENERAL  INDEX. 


THERAPEUSIS. 


Blindness  following  erysipelas iii. 

(total)  following  general  spinal 
paralysis iii- 

following  profuse  diarrhcea iii. 

following  right  hemiplegia  with- 
out intraocular  lesion iii. 

(infantile)  from  disease  of  cho- 
i-oid,  with  small  cranium iii. 

psychic,  word >. 

without  ophthalmoscopic  changes, 
following  infantile  menin- 
gitis  I"- 

Blood,  chemistry  of  coagulation  of,  v. 

corpuscles  in  cold-blooded  ani- 
mals  y- 

diseases  of. .■!■ 
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ant.  capsule,  iii.  57;  extract, 
bv  injection,  iii.  58:  electric 
(galvan.)  treat.,  iii.  .')9;  arti- 
flc.  matur.,  iii.  60:  after 
treat.,  semi-transpar.  dress- 
ings, iii.  65;  secondary,  re- 
move by  discision  and  for- 
ceps, iii.  67. 


AUTUORS  QUOTED. 


Cephalgia       Phart-vgo-Ttm- 

PANICA. 

lod.  and  .'//.y.to  pharynx,ar(7. 
nit.  15*  spray  to  nares.  galv.- 
caut.  to  foil,  and  hypert., 
loc.  treat,  mid.  ear  if  perfor., 
Polilzer  (freq.  fails),  eustach. 
cath.  (relieves  pain),  carhol. 
glyc.  10fc-2il^,  anlijii/riiit 
gr.  xv-xxij,  iii.  "214. 


Cerebro-spinal  Meningitis. 
Acetphenftidine  0.6-0.7   gm. 
ad.,   0.2-)).3    gm.   child.,   iv. 
418;  diloru/hnii  inhalations, 
iv.  452. 


Cba.vcroii). 

Srilici/lic  will,  incision  of 
buboes  and  removal  of  gland, 
xiihiiiilide  hisiinilli  instead  of 
iii'lii/iirm.  ii.  4.V2. 


Chilblains. 

Keep  feet  warm,  woolen 
stockings,  gentle  friction, 
chliirri/urni  liiiimmt  or  r/im- 
phnrattdiiil,  tr.  iixline.alum 
icfiter,  ointment  of  coinnoliise 
and  turpfiithir,  carhol.  arid. 
hiiLsam  of  Peru,  iii.  .563. 


Cartilage,  Fcetal  Hvali.ne— Renault,  v.  413. 
Reticdlar,  Structure  of— R.  Kolster,  v. 
395;   Tillman,    Kassowitz,   Hertwig,    v. 
396. 

Castration — Goodwin,  ii.  244. 

Catalina    Island,   Mineral     .Springs    or 
(Cal.) — McCarty,  v.  39. 

Cataract,  Artificial  Maturation  of  — 
Schweigger,  iii.  .59;  F'drster.  Riihmer, 
Bettmann,  Girardi,  Critchctt,  Barde, 
Mengin,  Bettremieux,  Panas,  Landolt, 
Burnett,  iii.  60. 
Associated  with  Facial  Telangiectasis 

— Nieden,  iii.  lUJ. 
Considerations  Precedent  to  Opera- 
tions FOR— Critchctt,  Burnett,  Dehenne, 
Schweigger,  Girardi,  iii.  60;  Collins, 
Dehenne.  Galeiowski,  iii.  61. 
Electric  Treat-Ment  of— Neflel,  Colbnrn, 
iii.  59. 

Etiology   of— Bouchard,   Dor,    Panas, 
Stein,  Schoen,  iii.  48 ;    Gonella,   Law- 
ford,  Besclin,   iii.   49 ;    Deutschmann, 
iii.  .50. 
Extractio.n— Knapp,   iii.    51;    Manolescu, 
Coppez,  Landolt.  Abadie,   iii.  52;   Mar- 
mion,  Powei-s,    Reynolds,   Baker,    Bur- 
nett, ■^'alk,  Williams,  Coppez,  Chisolm, 
Galezowski,     Mooreu,      Noyes,      Roosa, 
Pomerov,    Derby.    Taylor,    Schweigger, 
Notta,  Colombe,  Bull,  Panas.  iii.  53;  Da 
Gama.  Powers,  Dehenne.  Abadie.  iii.  .54. 
After-treatment  —  Thomson.      Mitchell, 
Chisolm,  Murrell,  Levis,   Agnew,   Bur- 
nett, iii.    65;    Snell,    Dehenne,    Pagen- 
stecher,  Montgomery,  Ayres.   Reynolds. 
Mooren.  Galezowski",  Panas,  Schweigger, 
Keyser.  Lyder,  Borthen,  Eoklund.  iii.  66. 
By   I.njection— McKeown,    Lee,     Terson, 
Wicherkiewicz.   Grand-Clement.   Panas, 
Chodin.  Lugsetschnikow,  'Williams.  Da- 
vidson, RiJhmers,  'Vacher,  Khodine,   iii. 
.58;  Thomson,  iii.  59. 
Complications  in — Mules,  iii.  62;  Taylor, 
Dovne,    Bower,    Galezowski,    Critchctt, 
Coppez.  Schweigger.  Bull,  Burnett.Pauas, 
Powers.  Dehenne.  Abadie,  iii.  6;i:  Suarez 
de  Mendoza,  Abadie,  Bottard,  Dujardin, 
Do    Wecker,    Fieuzal.    Burnett,     Gale- 
zowski, Schweigger,  Stolting,   Davidson, 
iii.  64  ;  Galezowski,  iii.  65. 
Of  the  Anterior  Capsule— De  Wecker, 
Meyers,  Gayet,  Silex,  Schweigger,  FiJrs- 
ter,  iii.  .57. 
Of  Lens  in  its  Capsule— Burnett.  Pagen- 
stecher,  iii.  56;   Samelsohn,  De  Wecker. 
iii.  57. 
Operative    Methods— Colombe,    Powers, 
Reynolds,     Ketzouroff,     Moorer,     Gale- 
zowski, Manolescu,   Scliweigger,  Gayet, 
Panas.   Adam.   Schmidt,    Rivaud-Land- 
rau,  Hasner.   Rheindorf,  iii.  61 ;  Gayet, 
Knap|>.  Schweigger,  Panas,   Galezowski, 
Schoelcr.  Landolt,  iii.  62. 
The  Incision  in— Schweigger,  Daviel,   De 
Wecker,  Jacobson,  Von   Graefe,  iii.  .55 ; 
Coppez,  Taylor,  Galezowski,  C.  H.   Wil- 
liams,   Powers.     Da  Gaina.      Schoeler, 
Sattler,    Schweigger,     Becker,      Panas, 
Abadie,  iii.  .56. 
Visual  Results  of— Mules,   Burnett,  iii. 

66:  Zehender.  Schweigger,  iii.  67. 
Following     Fevers  — Romell,     Fontan, 

Akino-Jiro,  iii.  107. 
Pathoge.vesis  of— Pan.is,  iii.  102. 
Secondary— Schweigger,  iii.  67;  Coppez, 

iii.  m. 
Sexile,  Spo.vtaneous   Absorption  of— 
Meyer,  Kipp,  iii.  50. 

Catheterism— Bayer,    Englisch.   Stamps,   ii. 
220. 

Celloidin— Paraffine    Embedding  —  Kult- 
schizkv,  v.  :i80. 
Sections',  Clearing— Weigert,  v.  .382. 
Fixing — Summers,  v.  381. 

Centre. 

Brachial— Snlessi,  Coates,    Delbct,  1.  9; 

Bottard.  i.  10. 
Crural  — Hun,    Koenig.     Segiiin.    i.    10; 

Horslev,  i.  II ;  Delas.  llughlings-Jackson, 

i.  12.    ■ 
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Centre,  cerebral  in  torticollis i.  12 

facial  i.  6 

for  movements  of  eje-balls i.  9 

brachial i.  9 

crural  i.  10 

laryngeal  i.  12 

for  lingual  movements i.  13 

for  nuiMticatory  movements i.  13 

musi^uliir  sense i.  18 

olfai-torv  sense i.  19 

visiul  ; i.  15 


Cejilialgia  pljaryngo,  tympanica...iii.  21)3 

Cerebellar  tract  (direct) v.  2S2 

Cerebral  abscess i.  41) 

pathology  of. i.  ■12 

treatment  of. i.  43 

luemorrhage i.  43 

hemispheres,  physiology  of. t.  348 

motor  centres v.  348 

Cerebrum,  effect  of  removal  in  bony 

fishes V.  .351 

Cervi.x  uteri,  erosions  ami  lacerations 

of iv.  1 

influence  on   uterine  disease,  of 

lacerations  of. iv.  2 

patliologv  of  erosions  and  lacera- 
tions of. iv.  1 

relation     between     cancer     and 

erosions  of iv.  2 

time    fcpr    repairing    lacerations 

of iv.  3 

Chahetout,  mineral  waters  of. v.  44 

Chancroid ii.  44S 

at  the  anus ii.  193 

buboes ii.  451 

etiology  of. ii.  451 

frequency ii.  4.10 

gangrene ii.  451 

treatment  of. ii.  I."i2 


Check,  plastic  operatio 


Chest,  lungs  and  heart,  W()un(ts  of.-ii.    302 


Chilblains iii.  .562 

China,  medical  demography  of. v.  186 

Chiropodistry iii.  .5,58 

Chloral iv.  4.52 

fatal   results  of  hypodermic  use 

of iv.  452 

Hofniann's  test  for v.  101 

hydr.ate-carmine v.  .371 

separation  from  animal  mixtures 

of. v.  101 

Chlorofonn iv.  4.52 

administration  of. ii.  517 

deaths  from  ii.  .520 

or  ether  as  an  ana^stlietic ii.  517 

Ragsky'."  test  for v.  UNI 

Chlorosis i.  407 

Ch(decystenterostomy ii.  118 


THERAPEUSIS. 


Chlorosis. 

Sulphur,  iv.  505. 


Cholera  Infantum. 

Alcohol,  iv.  419:  rnnnahis 
iiuHai  tr.  with  rjdorofonii, 
mnrph.  and  ninmoii..  iv.  4.50; 
com.  tr.  fol.  1  p.  to  5  olc,  4-20 
gtt.  ev.2  h.,  iv.  454;  Ji(iiiiirmc- 
Hk  c.rt.Jl.,  iv.  mi;  naphlhulin 
gr.  0.6  g.  2  h.,  iv.  484;  resor- 
cin  gr.  ss,  iv.  496  ;  sod.  sali- 
ci/lnt.  gr.  >^  q.  2  h.,  iv.  498  ; 
salol  {set,  6  mos.)  gr.  ss  ad., 
gr.  X  q.  2  h.,  iv.  502. 


AUTHORS  QUOTED. 


Chorea. 

Amenic  and  iron,  sundry 
drugs  commended,  i.  164-4)5; 
Fowler's  sol.,  Tn,ivss  t.d.,  i. 
171 ;  arnenic  hypodermatic, 
chloral,  cimicif'uga,  pliysoa- 
tiipnine  1-64  b.d.,  i.  171 ;  lo- 
hllinc  hi/ihohrnm.  gr.  1-100- 
1-20,  iv.  4Sl  ;  hi/drohrom.  or. 
if  pnst-hciiiiiilcg.,  iv.  4.50; 
chloral  gr.  xv-xx  d.,  iv.  455; 
coca  tr.  and  ext.,  iv.  455 ;  hy- 
oecine  hydrmlale,  iv.  472. 


Choroiditis. 

If  syphil.,  specific  treat; 
not,  JBadal's  op.,  iii.  46. 


Cirrhosis  of  Liver. 

Soap  pills,  iv.  420 ;   calomel 
iv.  469. 


CUTB-FOOT. 

Tenotomy,  iv.  406  and  414; 
shoes,  iv.  407  and  415;  brise- 
ment  force,  poultices,  open 
wound  treat.,  iv.  407;  wedge 
op,,  iv.  409;  excis.  cuboid,  iv. 
410;  astrag.  remvd.,  tarsot. 
tarsect.,  plaster  bandage, 
operation,  open  section,  dress- 
ings, iv.  411  ;  without  op., 
stretching,  treat,  at  birth, 
iv.  4t)6. 


Centre  (conlinueiJ). 

Facial  Cortical— Drummond,  i.  6 ;  Put- 
nam, i.  7  ;  Seguin,  i.  8. 

For  Lingual  Movements— Bernheim,  i. 
13 ;  Drummond,  i.  14. 

For  Masticatory  Movements— Langer, 
Lepine,  Broadbent.  Exner,  i.  13. 

In  Torticollis— Poore,  i.  12;  Broadbent, 
i.  1.3. 

For  Movement.s  of  Eyes— Uelbert,  i.  9. 

For  Muscular  Sense— Seguin,  Nothnagel, 
llun,  i.  19. 

Olfactory- Frigerio,  Griffith,  i.  19. 

Visual— Ilun,  i.  16;  Birdsall  and  Weir, 
Seguin,  i.  16;  McBride,  Glynn,  Buu- 
veret,  i.  17 ;  Leyden,  Ferrier,  i.  18. 

Spinal— Westphal,  i.  32. 

Cephalgia  Pharyngo-Tympanica — E.  Legal, 
iii.  213. 

Treatment  of— Legal,  Ilartmann,  Rohrer, 
Gomperz,  iii.  214. 

Cerebellar  Tract  (Direct)- Lowenthal, 
Clark,  Zacher,  v.  282;  FUrstner,  v.  283. 

Cerebral  Motor  Centres— Asch,  Neisser, 
Ferrier,  Schaefer  and  Uorsley,  v.  348 : 
Ferrier,  v.  349. 

Cerebrum,  Effect  of  Removal  in  Bony 
Fishes  —  Steiner,  v.  351 ;  Vulpian, 
Steiner,  v.  352. 

Cervix  Uteri. 

Influence  on  Uterine  Disease  of  Lac- 
erations of— Noeggerath,  iv.  2. 

Pathology  of  Erosio.ns  and  Lacera- 
tions OF— Cushing,  Ruge,  Veit,  iv.  1. 

Relation  Between  Cancer  and  Ero- 
sions OF— Cushing,  Fitz,  Baker,  Marcy, 
Green,  Strong,  Chadwick,  Bigelow, 
Miller,  iv.  2. 

Ti.ME  FOR  Repairing  Lacerations  of— 
Cleveland,  Janvrin,  Spanton,  Emer- 
ling.  Fallen,  Ritter,  Montgomery,  Hadra. 
iv.  ,3. 

CiiA.vciiROiD— Finger,  ii.  448;  Thiery,  Green- 
ongh,  ii.  450 ;  De  Lucca,  Shield,  Bella, 
ii.  451 ;  Verchere.  Fournier,  Pye,  Villar, 
Auglada.  Di  Bella,  Hebra,  Falco,  Pok- 
rowski.  Chassaignac,  ii.  4.52,  4.53. 
OF  Tonsil— Boeck,  Graanid,  Rabitsch,  iii. 
293. 

China,  Medical  Demography  of— H.  T. 
Whitney,   v.   186:  Verrier,   Coltman,  v. 

187. 

Chloral— C.  H.  Hughes,  iv.  452. 

Hydrate  Carmine— Kultschizky,  v.  371. 

Chloroform— Stroud,  iv.  452. 

Chlorosis— Pathogenesis— Hunter,    llenoc- 
(jue.  Parsons,  Griiber,  i.  407 ;  Clark,  Du- 
clos,  Oliver,  i.  408. 
Symptoms    of— Mayet.   Hayem,  Griiber, 

Hcnocque,  Sahli,  Ritter,  Hirsch,  Clark, 

i.408;  Andre,  Duclos.  Durozier,  Apetz, 

Harie,  i.  409. 
Treatment  of— .Schultz,  Striibung,  Clark, 

i.    409;     Nothnagel,    Andre,    Hutton, 

Hecket,  Maragliano,  i.  410. 

Cholecystenterostomy— Nussbaum,  Wini- 
wiirter,  Kappeler,  ii.  1 18. 

Cholecystotomy— Cholecystectomy  —  Hof- 
mokl,  Kuester,  Tischendorf,  Tillmann, 
ii.  117;  Langenbuch,  Tait,  ii.  118. 

Chorea— Mackenzie,  i.  162;  Lewis,  i.  165; 
Osier,  Sturges,  i.  166;  Guinon.  i.  167; 
Sturges,  Schuchardt,  West,  Railton,  i. 
170 ;  Wood,  Owen,  1.  171 ;  Nauwcrck,  i. 
172. 
CAirSED  BY  Ametropia— Culver,  Ranney, 
Stevens,  Iii.  154;  Da  Costa,  iii.  1.55. 

Cholera,  Diagnostic  Value  of  Comma  Ba- 
cillus IN — Shakespeare,  Koch,  Gatlkv, 
Biggs.  E.  Klein,  v.  475. 

Etiology  of— Klein.  Koch,  v.  246. 

iNFKCTiors.vEss  OF— Siiow,  Gruber,  v.  476; 
Schotellius,  Buchner,  v.  477. 

Prevention  of— N.akamura,  v.  249. 

Propagation  of— Ai'rd,  v.  247. 

Reaction,  Test  of  Bacilli  for— Shake 
speare,  v.  473. 


INDEX. 
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TIIERAPEUSIS. 


Cholora,  Asiatic  pathology  of. v. 

diagnostic  value  of  comma  bacil- 
lus in V. 

etiology  of. v. 

home  anil  original  source  of. v. 

infectiousness  of. v. 

localities  visited  by v. 

prevention  of. v. 

propagation  of v. 

reaction,  test  of  bacilli  for v. 

red V. 

red,  analogy  between  pyocyani, 
and .........v. 

red,  influence  of  culture  media 
on V. 

action  of  oxygen  on v. 

influence  of  purity  of  culture 
on ." V. 

relative  prevalence  by  months 
during  iaS7,  of. v. 

specific  poison  formed  in  intes- 
tines   V. 

treatment  of ;....v. 

"vaccination  "  against v. 


Cholesteriae, 
bile , 


gall-stone     not     from 


Chorea i.  1(51 

cau.sed  by  ametropia iii.  1.51 

complications  of. i.  l(j.S 

diagnosis  and  varieties  of. i.  167 

etiology  of. i.  162 

.and  rheumatism  relations i.  ICO 

post-hemiplegic i.  170 

paralysis  following i.  17(1 

monobrachial i.  171 

treatment  of i.  171 

post-mortem i.  172 

psychoses  in i.  170 

scfiool-madc i.  170 

sequelaj  of. i.  165 

treatment  of. i.  164 

varieties,  duration,  etc.,  of i.  163 


Cliorioblastose-s 


:^76 


Choroid,  diseases  of iii.  45 

neoplasms  of iii.  47 

Choroiditis iii.  45 

Chromatophobia iii.  97 

Chromatopsia iii.  97 


Clironic     alternating      pyrexia      in 

I'.-icudo-leukxmia....'. i.    285 


Chyluria i.    495 

etiology  of. i.    ,-)25 

Ciliary      liodv.      melanotic    .sanonia 


Cimi(!ifuKa    racemosa,    physiological 

action .' iv.    .").'52 


Cinchona  and  its  preparations iv.     452 


Circulation,  physiology  of.. 


Cirrhosis  of  the  liver.., 

artificial 

in  children 

malarial , 

treatment  of 


CocAi.VE  Inebriety. 

Same  as  in  morphine  habit, 
iii.  432. 


Congenital  Olclusion  of 
Nose. 
Perf.  by  drilling.  Rongeur 
forceps,  tin  tubes  to  preserve 
patency,  iii.  265;  rubber 
bougies  to  iireserve  patency, 
iii.  266. 


Congestive  Headal-he. 

Anti/ehrine,  iv.  4.32;  rnilipi/- 
rine,  16  grs.  e.h.  till  rel.,  iv. 
443;  hydrobromic  acid  and 
hrtmtides,  iv.  449. 


Conjunctiva,  Si'iung  Catarrh 
of. 
Coruiiu;  loc,  iii.  .30. 


Conjunctivitis,  Catarrhal 
and  Purulent. 
Cleanse,  inxlil.  sud.  hot:  gr. 
yj.  (ic.  r.arli.  gtt.,  aq.  dest. 
3j  ;  nr.  Imr.,  xv  ;  vase!.,  S.i  '• 
loc.  to  lids,  wash  lids  5^6  sol. 
(IC.  Iiiir.,  hij.  ox.  Jiav.  gr.  xyj, 
ac.  Imr.  9j,  cornine  gr. 
v-x,  vasel.  S.J— M,  within 
lids  and  over  lids,  bandage 
lids.  iii.  .32. 


In  Measles. 
Early,  sol.   nc.  horic,    loc.; 
later,   sol.    In/,  bichlor.,   iii. 
107. 


PlILVCTENl'LAR. 

Germifides,  iii.  32. 


AUTHORS  QUOTED. 


Cholera,  (contiimm). 

Red— C.  H.  Ali-Cohen,  Koch,  v.  469 ;  Buj- 
wid,  Salkowski,  Brieger,  v.  470;  Jadas- 
sohn, V.  471. 

Red,  Analogy  between  Pvocva.m  and 
—Jadassohn,  v.  473. 

Red,  Influence  of  Culture  Mediu.m  on 
—Dunham,  Jadasshon,  Bitter,  v.  472. 

Action  of  Oxygen  on —Shakespeare,  v. 
472. 

INFLUE.VCE   of    PURITY    OF   CULTURE   ON  — 

Bujwid,  Dunham,  v.  472. 
Specific,  Poiso.v  For.hed  i.n  Intestines — 

Pouehet,    Villiers,   Nicati    and   Reitsch, 

Klebs,  Richards,  v.  469. 
Vaccination  Against- J.  Ferran,  v.  467; 

D.  D.  Cunningham,  v.  469. 
Treatment  of— Nakamura,  v.  250. 
Choroid,   Neoplasms  of— Dehenne,   Grand- 

mont,  Panas,  Bassiereset  Rochon-Duvig- 

naud,  Lawford,  iii.  47- 
Choroiditis— Hutchinson,  iii.  45 ;  Browne.  Ar- 

maigniic,  Gayet,  Gilmore,  Brailey,  iii.  46; 

Goldzieher,  iii.  47. 
Chromatophobia— Heilhert,  iii.  97. 
Chromatopsia— Williams,  iii.  97. 
Chronic  Alternating  Pyrexia  in  Pseudo- 

Leucemia- Ebstein,  i.  285:  Pel,  i.  286. 

CiMICIFUGA  RaCEMOSA,  PHYSIOLOGICAL  AC- 
TION—IlutchinSon,  iv.  532. 

Cinchona  and  its  Preparations— Ripley, 
M.  P.  Jacobi.  Holt,  Cassel,  Fruitnight, 
Broadnax,  A.  Jacobi,  Talley,  Bareggi, 
Delfin,  See,  Hagens,  iv.  4.53. 

Circulation,  Physiology  of  —  Martins, 
Grunmach,  v.  312;  Edgren,  Marey, 
Chauveau,  v.  313:  Rollestou,  Roy,  Chaii- 
veau,  Marey,  v.  314 ;  Goltz.  Gaule,  Mar- 
tin, Domaldsiin,  v.  315;  Rolleston.  Moens, 
Fredericq,  Chauveau,  Mare.>,  v.  316; 
MacWilliam,  v.  317. 

Civilization,  Influence  on  Man  of— Mat- 
thews, G.  W.  Woods,  V.  174. 

Climate  and  Phthisis— J.  A.  Lindsav,  v.  10. 
Effects  of— Lombard,  Gihon,  Rohe,  v.  2. 

Climatology  —  General  Considerations— 

A.  Woeikoff,  v.  1. 

Relations  of  Physical  to  Medical— A. 
L.  Gihon.  v.  2. 

Clitoris.  Anomalies  of— Friedinger,  Heiu- 
zelinan.  v.  431. 

Closure  of  Artificial  Anus  —  Angerer, 
Hertzborg,  ii.  180. 

Club-foot— St.  Germain,  Schaeffer.  iv.  40,S; 
Poore,  Chopart,  Berger,  iv.  409;  Reclus, 
Ernst  Reid,  Chas.  N.  Jones,  iv.  410; 
Phelps,  iv.  411 ;  Lesser,  Rvdvgier,  iv.  411. 

Coca— Cocaine— Naehtigall.  iv. '453;  Eller, 
Dailly,  Dujardin-Beaumetz,  Frey,  Naeh- 
tigall, Diederichs,Gouguenheim."Levden, 

B.  Robinson,  iv.  4.54;  Dujardin-Beau- 
metz, Eller,  Weude,  Naehtigall,  Dieder- 
ich,  iv.  4.')5. 

Cocaine,  Action  and  Uses  of,  in  the  Eye— 
Borysiekeewicz,  Jackson,  Carter,  Lima, 
Galezowski,  iii.  173;  Pardee,  Collins,  iii. 
174. 
.Vntai.dmsm  T(i  Chloral— Mosso.  iv.  535. 

KkFIi    1^     o\     ClHCl   I.VTOUV     APPARATUS  — 


:\in 


Mllti. 


:i.n. 


Constipation.  Habitual. 
Static  insulation,  v.  91. 


ON  -Nkkvchs  .Svstkm— Mosso,  Feinberg,  iv. 

5.3,3;  Durdufi,  Feinberg,  iv.  .534. 
on  Respiration— Mosso,  iv.  5.34. 
Inebriety— Lanphcar,  iii.  431 ;    Comanos, 

Bey,     Crothers,     Erlenmeyer,    Hughes, 

Freud,  iii.  4.32. 
In  Midwifery- Roller,    Harnak,  W.  A. 

Briggs,    iv.    191;    G.    H.    Moore.    G.    H. 

Kemp,  iv.  192. 
Toxic  Effects  of— Mattison,  iii.  171. 
Cochin  China,  Mkdical  Dkmograpiiy  of— 

Rey,  V.  IS2;  Mondicrc,  Collomb,  v.    IS.3; 

Maurel,  Mondiore,  v.  184:  Verrier,  Cazc- 

nave,  Moricc,  v.  185;  Harris,  Bordier,  v. 

186. 
(French)    Mkdical  Statistics  op— Nico- 
las, V.  .5. 
Cochlea,  Functions  of— Gellc.  v.  .H.'W. 

or    GuiNKA-piG.    Preparation    of  — G. 

Schwalbe.  v.  384. 
CoD-LivER    Oil— MoRRiiuoL— Lcger,    Hare, 

Langlehert,  iv.  4.55;  Lafage,  iv.  456. 
COLLINSONIA  Caxadensi.s— J.  V.  Shoemaker, 

iv.  4.56. 
Colon   and   Peritoneum,  Anomaly  of— A. 

J.  Smith,  V.  424. 
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Civili/.atiiin,  infliienco  on  man  of  ....v. 
Chnirlc.  fractures  of ii. 


174 

203 

(■Iiinal.\  cfteets  of v.  2 

an<i  disease v.  4 

ami  plitliisis v.  Ifi 

Climate,  jirimary  elassifieation  of,    v.  3 

C'liiiiatolo;;ist,  re'iiiisites  of. v.  3 

Climatolojiv,   peneral    considerations 

of. : V.  1 

Climate,  therapy  of. v.  12 

Clitoris,  anomalies  of. v.  431 

Closure  of  artifieial  anus ii.  180 

Coea,  cocaine iv.  4,53 

Cocaine,   .action  and   nses  of,  in  the 

eve  iii.  173 

an:i'.stliesia ii.  229 

antagonism  to  chloral iv.  .').35 

inehriety iii.  431 

local  anaesthesia  from ii.  .')2.S 

Cochlea,   of  guinea-pig,   prep.aratinn 

of. V.  ;»4 

Cod-liver  oil,  morrhuol iv.  4,'j,") 

CoUinsonia  canadensis iv.  456 

Colon  and  peritoneum,  anomaly  of,  v.  424 

Color-hlindness iii.  95 

Colotomy  inguinal ii.  113 

Comma  hacillus  of  Koch v.  464 

Concussion  cerebral i.  70 

Condurango iv.  4.56 

Congenital  occlusions  of  nose iii.  264 

Congestive  hypertrophy  of  liver i.  341 

treatment  of. .'. i.  341 

Conium iv.  4,')6 

Conjunctiva,  diseases  of. iii.  29 

epithelioma  and  melanotic  tumor 

of. iii.  36 

pemphigus  of. iii.  luo 

spring-catarrh  of. iii.  30 

xerosis  of. iii.  30 

Conjunctivitis,  catarrhal  and  puru- 
lent   iii.  31 

granular,  associated  with  ichthy- 
osis  iii.  99 

infectious  following  nasal  ery- 
sipelas   iii.  100 

periodic,  from  hay-fever iii.  101 

phlyctenular iii.  .32 

Constipation i.  3.53 

action  of  cathartics  in i.  354 

Convallaria iv.  457 

Copper iv.  5.35 

Corn  silk iv.  4.57 

Cornea,  diseases  of iii.  .36 

conical iii.  40 

fibroma  of. iii.  42 

haMiiorrhage  of. iii.  42 

leucoma  of. iii.  .39 

iueIano-.sarcoina  of. iii.  42 

xeroderma  pigmentosa  of iii.  42 

Corneal    diseases,    bacteriological 

.studies iii.  36 

cnrvature,    relations    of,   to    the 

circumference  of  the  hea<l....iii.  17 
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CO.NTRACTURED  MUSCI.ES. 

Rapidly     succeeding    heavy 
static  sparks,  v.  90. 


Co.WUI.SlD.NS  r.\  TIIK  Newborx. 
Hfit  sponge  o\er  larvnx,  em- 
esis,  rhh„;,i„ni<.  rli'lontl  and 
pi)l.  brtini.  ]i<'r  rectum,  to 
prevent  recurrence:  small 
doses  rhlnriil  and  pnl.  hrimi. 
for  weeks,  suitable  diet  and 
attention  to  bowel.s,  iv.  290. 


COR.VEA.  ClJ.NK  Al.. 

Incision,  trepliine.  iridec- 
tomy :  cautery  and  atrop., 
wool  pad,  transplanting,  iii. 
41. 


Scraping,  massage,  nl.  tcre- 
hinf/i.  int.,  iii.  39;  pigment, 
tattoo  of  cornea,  iii.  40. 


Corneal  Ulceus. 

Sf(/poli)tf:     sol. 

water  iv.  503. 


Cor. vs. 

Removal,    remove    pressure, 
iii.  561. 


CORYZA,     ACITTE 

Rhinitis,  i 
I'll:,;,,,.!',. 


(.See  AcnTE 


'  iinir..  iv.  494; 
]i,ils,iiill,i  ii„l.  tr.,  iv.  495; 
.i.ul.  h.  „-;ni,  gr.  60-120  iiro 
diem,  iv.  503. 


Cra.mi',  Writer's. 

Counter-irritation,    massage. 


Croup,  Membranol-s. 

Apomori>hi(i,  .001-.002  grm. 
ev.  1-2  h.,  iv.  447  ;  wrat.  nir. 
ft.  ex.1,  (large  doses),  iv.  511. 


AUTHORS  QUOTED. 


Colorado,  Cli.iiate  akp  Out-door  Life  in— 
Fisk,  V.  23. 
Seasonable  Localities  for  I.nvalids  in 
— Otis,  V.  25. 

Color-Blindness— Ramsey,  Ncttleshiii.  Chi- 
bert,  Iiarn,  Colardeau,  iii.  9'i;  llillie;-!, 
Hoor,  Wolfberg,  Stilling.  Rudall.  Bicl;- 
erton,  iii.  96;  A.  Robert.son.  Williams. 
Thomson.  Baker,  iii.  97. 

Colotomy,  Ingui.val  —  C.  B.  Ball,  ii.  113; 
Lange,  Verneuil.  ii.  114. 

CoM.MA  B.vciLLis  OF  Kocii— R.  Kocli,  Nicati 
and  Reitsch,  Van  Ermengun,  W.  Cheyne, 
V.  465;  Lewis,  E.  Klein,  Finkler  and 
Prior,  Deneke.  Miller.  Kocli.  v.  466:  Rov, 
Brown,  Sherririgtmi,  Emmerich,  Bucli- 
ner,  Fliigge,  von  Scclen.  Ferran,  v.  467. 

Co.NCfssioN.  Cereuh.m.- Alliert.  i.  70. 


Co.VDII: 
CoN(.K\  n 


Ki 


I  I  -!.•>  oi-  Nose— Jarvis,  iii. 
II.  HI.  ;.'!.".;  Schatz,  Iloppman, 
Keimer,  Uott.steiii,  .Meyerson,  iii.  266. 
Congo  Basin  and  Cameroon,  Climate  and 
Diseases  op-- Buchner,  Mahli,  Nipper- 
dey,  De  Gror.te.  v.  10. 
CoNH'.M— Madigan,  iv.  4.56. 

COX.n  NCTIVA,  El'lTIIELIOMA  AND  MELANOTIC 

Timor  of— Northnip.  Benson,  iii.  36. 
PEMi'iiiors   of  —  Schmidt-Rinipler,   Tilly, 

iii.  imi. 
Si'ring-Cataruh   of  —  Smeichler,  Kiinig- 

stein,  iii.  30. 
Xerosis  OF— Fraenkcl  and  Franke,  Weeks, 
iii.  30. 
Conjunctivitis,  Catarrhal  and  Purulent. 
Etiology  of— Weeks,  Oldham,  iii.  31. 
Treatment  of— Iliggins,  iii.  32. 
Granular,  Associatf.d  with  Ichthyosis 

— Bullor,  iii.  99. 
I.nfectious    following   Nasal   Erysip- 
elas—Dufonr.  Gradle,  iii.  100. 
Periodic,   fro.m  Hay-Fever,  Gradle,  iii. 

101. 
Phlyctenular— Gilford,  iii.  32. 
Constant  Temperature  Apparatus,  Elec- 
trical—Borden,  V.  368. 
Constipation- Berne.    KiiUner,   i.  3.53;  Leu- 

buscher,  Hess,  i.  354;  Ca.sh,  i.  355. 
Convallaria— Nathanson.  iv.  457. 
Copper,  Physiological  Action  —  Curci,  iv. 

.5.35. 
Cornea.   Conical  —  Cowell,   McIIardy,  Crit- 
cliett,   Tatsuya.  Cant.    iii.   40;   Abadie, 
Pcticsco.    Pi'iicus.     Guiot,   von    Hippel, 
.\damuk,  Revelli,  Martin,  iii.  41. 
Lkicoma   of— {iiinn.    Bock,   Snell,    Hogg, 
Daii/.iger,  ■\'ai|iicr.  iii.  39;    Beselin,  Des- 
pagnut.  \'acher,  Ilir.'scliberg.  Neese,  iii.  41.1. 
SiiNiinv   .Affections  of— Benson.   Panas, 
Reid,  Story,Gale2owski,  Dujardin,  iii.  42. 
Corneal  Curvature. 

Relations  of  to  the  Circumference  of 
THE  Head— Bcmrgeois  and  Tscherning, 
iii.  17. 
Diseases  of.  Bacteriological  Studies— 
Burchaidt,    Gallenga,   Widmark,   Hess, 
iii.  .36. 
Corn  Silk— A.  CruU,  iv.  457. 
Corpus  Callosum,  Hamilton's  Theory  of— 
Edinger,  Onufiowicz,  v.  28.3;  Osborn,  v. 
2.S4. 
Corrosive  Sublimate,  Intrauterine  Injec- 
tions OF  IN  Midwifery— J.  H.  Crooin, 
Bokelmann,  Hart,  iv.  187 ;  O.  von  HerlT, 
(;.  Braun.  .Simpson,  Vinay,  iv.  18**;    L. 
Roulin,  iv.  189. 
Use  of  in  External  Ocular  Disease— 

Alt.  iii.  176. 
Vapor  of   as    a    Disinfectant— Kiinig, 
Kreibohm,  Hcriuus.  iv.  190. 
Cover  Glass,  Thickness  of— Gage,  v.  367. 
Craniotomy.  Abdominal  Section   and  In- 
duction    OF     Labor  —  Comparative 
Value  of-  Siinger,  Gusserow,    Klein- 
wiicbtor,   iv.    214 ;    Simpson,   Martin,  S. 
Wells.  R.  P.  Harris,  Widmer,  Aiscnsttat, 
iv.  215. 
Cramp,  Writer's— Pooro,  i.  180. 
Cranial  Pulse,  Diurnal  and  Nocturnal 
Variations  in- Rummo  and  Ferranini. 
v, 347. 
Cremation— Frazer.  Easse,  v.  262. 

Furnaces.  Systems  of  Heating— Sir  H. 
Tbonip.son,  Siemens,  Frazer,  Brunetti, 
(ioriiii,  Venini,  Bonrrv.  H.C.  Boenning, 
(iregory,  v,  265;  Uronardel,  v.  266. 
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Corns >"•  561 

Corrosive  sublimate.  ii.<c  of  in  exter- 
nal ocular  disease^.. iii.  176 

Cramp,  writer's i.  '80 

Craniotomv.  abtlominal   section    and 

induction  of  labor iv.  214 

Cremation v.  200 

Creolin 'v.  4.'i8 

Croup,  bronchial iii.  -^^ 

Crvptorcliidisnnis v.  ^S.'" 

Cyclocephalus v.  4U 

Cysticercus i.  386 

Cysticus  laburnum iv.  5.'J.'> 

Cystitis i.  492 

tubercular ii.  225 

Cystoscopy ii.  222 

Cystotomy,  suprapubic ii.  2S.3 

Cysts  of  iiver,  hydatid i.  329 

Dacryoadenitis,  double iii.  20 

Dacryocystitis iii.  20 

Day-blindness  (nyctalopia) iii.  94 

Dead,  disposal  of  the v.  2.57 

the  disposal  of  the.  references  in 

articles  on v.  268 


Deafness  from  secondary  syphilis..iii. 
Hartraann's  diagnostic  charts..iii. 


Decolorizing  animal  tissues v.  374 

Deflections  of  septum iii.  272 

Dementia,  paretic i.  .^35 

morbid  anatomy  of. i.  .536 


Dental  embryology  and  histology.. .v.  4.51 

irregularities,  etiology  of iii.  .52.5 

nerve  fibrils v.  4.56 

)ath»l.  anaesthetics iii.  494 

tlieraijeutics iii.  439 

Dentistry,  prosthetic iii.  407 


Dcrmatobia.  larvaj  of  in  the  skiD...ii.     'iV.I 


Demiatoses.  angio-uourotic ii.  361 

frcim  moral  shock ii.  390 

Dermoid  tumor  of  comio-scleral  mar- 
gin  iii.  42 

Deviation  of  septum iii.  272 
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Ckoit  (iimliniiMl). 
Spasmodic. 

imline  vapor  from  candles  of 
i<»/.,  etc..  iv.  473:  wnmtm. 
srilin/l.,  iv.  49.S:  r.•r<I^  piV. 
tji.ktl.  (large  do-ses;,  iv.  'd  1. 


Cystitis. 

Open  bladder,  eantcrizc,  etc., 
i.  493 1  roniiDii  and  liuinlin 
niiU.  inunc,  iv.  4.57 :  iiirn  nilk 
fll.  ext.  5.j-i.j.  iv.  4.58;  rale, 
hippuratf,  iv.  4<>7  ;  rmorrin 
to/.  10^-20^i,  loc.  and  int., 
iv.  496  ;  salinnjihlhul,  iv.  .5011. 

TrBER(UL,»B. 

Operations,  ii.  22(i. 

Dacryocystitis. 

Antisep.  irrigation,  iii.  20. 

Dea  F.NESS,  Syphilitic,  Second- 
ary. 
Specific  treat,  and  Eustach. 
rath,  daily,  iii.  230. 

Dki.ikium  Tre.me.ns. 

Amyl  hyilriite  gm.  iii-v.— iv. 
424 ;  graduated  bath,  (9SO- 
600-100),  iv.  514. 

Deme.ntia  Paralytica. 
MHliyhtl,  iv.  483. 
Simple. 
ilMyhd  3j-iv,  iv.  483 ;  fric- 
tions with  salt,  iv,  515. 

Dental   Surgery-,  A.VjEsthet- 

ICS  OF. 
Broiu-ethyl,  cocaine,  iii.  494. 
Dentition,  Fever  of. 

Aiitipyrine  gr.  iv.,  iv.  4.39. 

DIABETE.S. 

Static  insulation,  v.  91  :  »■<«'. 
Hiihcyl.  gr.  XV,  Fowler's 
sol.  gtt.  v.  g.  d.,  Janiliul 
seeih,  i.  470;  cocaine,  i. 
470-71  ;  thymnl,  in<ln/iirm 
gr.  1-6  t.d.,  iintipyrine  gms. 
iii.  i.  471 :  alkaline  baths  for 
genital  eczema,  deafness  of 
diab.,  contin.  current ;  thirst, 
iryntin,  i.  472 ;  valerian  gr. 
ii-iv  p.  d.,  eri/nt  Jt.  '.r. 
Til  XXX  t.d.,  I,n,mi>le.  arsenic 
and  ]ihiixiihitr.  nriil,  nuliinc. 
i.  171:  i/li/rerinr  intern.,  v. 
;«5;  ,lln.li,<l.  s„np  pills,  iv. 
420  :  ralr.  hij,j,aml<,  iv.  41)7  : 
sacrhnein.  iv.  497. 
JOI.NTS.  SWOLLE.V,  OF. 

25^  .«»/.  iehlhyol.,  snlplml, 
iiininim.,  iv.  472. 
Mellitus. 
Restricted  diet  and  opium,  i. 
461;  dietetic  tre;it..  i.  4ti2-.'{: 
xarrhnrin,  raetliod  cjf  use,  i. 
464  :  ylyrrrine.  advisability  of 
u.'ie,  i.  4C>5:  areenical  lithiated 
treatment.!.  166 :  oxygenated 
water,  morphine  anH  diet,  i. 
Jl',7:  lnll,t,l.,„n,i  and  opium 


AUTHORS  QUOTED. 


CREMATION  (eonlinuerl). 

OBJECTIONS   TO    UNIVERSAL— Hacckel,   v. 

267. 
Creolin — Esmarch,  iv.  4.5(S. 
Cri.mea,  Ccre  Seasons  at  the— F.  Wobcr,  v. 

.'U. 
C'RYPTORCHIDISMCS— Morpau,  Faivrc,  v.  43S; 

Parham,  Podesta,  v.  4.'J6. 
Cyclocephah's— Hlet,  v.  444;   Hodges,  Eck- 

lund,  v.  44.5. 
Cy.sticercis— Karcnski,  i.  386 ;  Hirt,  McRed- 

<lic.   Gavoy,    i.  387;    Hannover,   Segay, 

Carles,  Armaignac,  i.  ;i88. 
Cystucs  Laburnum.   Action    o.v  Nervous 

System — Prevost  and  Binet,  iv.  535. 
Cystitis — Ouyon,  Hartmann,  i.  492. 

TuiiERCULAU— Clado,  ii.  223;   Reverdin,  ii. 

2-26. 
Cy.stotomy,  Suprapubic— Dulles,  MaoCormac, 

Marc   See,  Guiard,   Clado  and    Nourri, 

Bffickel,  ii.  2.34 :    Croft,  ii.  23.5:    Thomi-- 

son,  ii.  236 ;  Van  Buren,  ii.  237. 

Dacryoadenitis,  Double — Caudron,  iii.  20. 


Dacryocystitis — Widmark,   Browne,  Mohta- 
nelli,  iii.  20. 


.■oinb. 


,  n;s;,,,„ 


soliryio'i,  .ii^o.liuiii.  i.  l(;;i-70: 

arsrnilr  n/  hromiw.  hntmide 
o/poUuis.jOinlni'ntxulplturel 
poliim.  for  pruritus  vulvae, 
pepnine.  i.  469. 
Diabetic  Coma. 

Sn,li,nn  rarhonnl".  i.  17'.'. 

DlAKUlKEA. 

Kohl,   iv.    479:     momor.Hca 
hucha,   iv.    484 ;    thymol  gr. 
xx-cxx  per  die.,  iv.  .509. 
Dietetics  OF  Infa.ncy. 

Barlev  jelly,  iv.  262;  barley 
water,  iv.  2C)3:  beef  tea.  iv. 
2t)<>:  condensed  milk,  formula 
for  use  of,  iv.  267 ;  diet  at  dif- 
ferent ages,  iv.  2()4;  flour- 
ball,  iv.  265 ;  gelatine,  iv.  263 : 
Liq.  calriH  Haerhnratux.  iv. 
26.3:  Meigs  fiM.d,  iv.  267: 
Mellin's  food  and  llorlick's 
food.  iv.  263:  Mellins  food, 
ve:U  bMth  and  whey,  iv.  270; 


Day-Bli.m>.\ess— Xettleship,  iii.  91 


Deafxess.Syphilitic.  Secondary— C.H. Bur- 
nett, Sext<jn,  Phillips,  Bumstead,  iii.  229. 


Decapitation— R.  Lefour,  iv.  212. 


Decidua  Serotina,  Adenoma  of  —  H.  Klotz, 
iv.  20t. 


Decolorizing  Animal  Tissues— Ciaccio  and 
Campari,  v.  374. 


DeflectkinoftheSeptum- Delavan,  iii.272; 
Volkmann,  iii.  273;  Jarvis,  Curtis,  Bos- 
worth,  Roe,  iii.  274. 


Deglutition,    Physiology   of  —  Wassilicff, 
Kronecker,  Meltzer,  v.  3,36. 


Density 'of    Electric   Current  —  Zeuuer, 
v.  52. 


De.ntal  Cells— Dean,  Legros  and  Magitot,  v. 

4^53. 
Nerve-Fibrils- L.  C.  Ingersol,  J.  Tomes, 

V.  4.56. 
Pathology  and  Therapeutics— Cravens, 

Sudduth,  iii.  4.59. 


Diabetes— Tyson,  Peiper,  i.  441 ;  Kelly,  Drum- 
inond.  Falls,  i.  442. 
Action  of  Glycerine  in  Artificial— 
Ran-scim.  v.  ,3:i5;  Berri,  i.  473:  Kraus, 
Deniange,  Todd,  Seaforth,  i.  474. 
Mellitus— Kohler,  Seegen,  Arnaud.  Kisch, 
llardv,  i.  443:  Ebstcin,  i.  445;  Seegen.  i. 
417:  "Pavy,  Mering.  i.  448;  Hirsdiberg, 
i.  H9:  Miot,  Fournier,  i.  4.52:  Edwanis, 
Marie  and  Guinon,  Raven,  Dreyfnss, 
Jendrissik,  i.  4.53;  Granville,  i.  451; 
Hugounenq,  i.  155;  Jaccoud,  i.  4'it): 
Bernheim  and  Simon,  Pollat.schek.  Rcv- 
nier,  i.  457:  Koenig,  Arnaud.  Fiiik.  i. 
458:  Anderson,  Kelly,  Fi-ew.  i.  4.59; 
Dnimniond,  Cless,  Hardy.  Bouloiimie.  i. 
460:  Paw,  i.  461  :  Flint,  Lcpinc.  Tyson, 
Cless,  i.'462:  Pavy.  Coignard.  i.  Hi3 : 
Pidlatschck.  Fisc-licr.  i.  464 :  Jaceimd, 
Ransom,  i.  465 :  .Martineau,  Vigier,  i.  466 ; 
I^-  Blonil.  Duchenne.  Bruce,  i.  467 :  Ville- 
niin.  Snuiidby.  i.  468;  Da  Costa.  Wilson. 
Kingsbury,  Fenwick,  Saundhy,  Weller, 
i.  170:  B'ufalini,  Levi,  Goenner,  i.  471; 
Li'pine,  i.  472;  Jaccoud,  i.  473. 
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Diabetes i-  »1 

insip.,  etiology  of i-  473 

treatment  of. )•  ■174 

mellitus,  complications  of. i.  457 

etiology  of. i-  441 

diabetic  coma i-  455 

influence    on,   by   peptonuria    of 

interour.  maladies i.  499 

morbid  anatomy  of. i-  459 

nature  and  patlioIoKy  of. i.  445 

nervous  s^^nptoms  of. i.  4.53 

prognosis  of. i.  460 

relation  with  gout i.  454 

symptomatology  of i.  449 

treatment  of. i.  461 

Diabetic  coma,  treatment  of. i.  472 

Diagnosis,  surgical ii-  530 

Diajihragm v.  290 

Diarrlid-a,  infantile iv.  363 


Diasi-oriue,  wild  yam  (calei iv.  4.59 

Diceplialus  dibracliius v.  445 

Dietetics  of  infancy  and  cliildhood..iv.  242 

Bathing '. iv.  283 

Clothing iv.  285 

Fissure  of  nipple  and  mastitis  as 

indication  for  weaning iv.  248 

Tyrotoxicon iv.  276 

Diffusion  electrode i-  148 

Digestion,  physiology  of. v.  325 

Digitalis iv.  45S 

Dilatations  of  the  stomach i.  296 

Treatment  of. i.  299 

Dioxy  naphthaline iv.  4.59 

Diphtheria iv.  .300 

contagiousness,  area  of. iv.  307 

contracted  from  animals iv.  302 

diagnosis  of. iv.  305 

epidemiology  of. v.  2.50 

etiology  an(f  pathology  of. iv.  .300 

from  infected  milk v.  ZU) 

uj.irtalitv  fn.iii iv.  .307 

of  the  ear.  i,:itl...l,.i;y iii.  244 

l.reventive  treatment  of. iv.  .307 

propagation  of. iv.  3t)3 

relation  of  human  to  that  of  fowls 

and  birds .v.  251 

relations  to  tonsilitis iii.  288 


Dircirt    spark,    method    of   applying 
the v. 


Disinfection   of   hands,   instruments 
and  sponges iii. 


Dislocation  of  bones  of  carpus ii.  270 

of  elbow ii.  2()9 

of  hip ii.  270 

of  shoulder ii.  269 

of  wrist ii.  270 

Dislocations  and  sprains ii.  2.59 


Dietetics  of  Infancy  {Coh- 
tiniml). 
pancreatine  powders,  iv.  268 : 
I?,  txt.paucr.  gr.  ix.,  nod,  bi- 
rnrb.  gr.  xxii.— M.  et.  ft.  cht. 
( waxed  papers)  No.  xii.;  S. 
Put  one  powder  into  a  nurs- 
ing bottle  with  .aq.  fjij  (fil- 
tered) and  milk  f.5i.j.;  shake 
and  keep  warm  in  water- 
bath  for  half  an  hour  before 
feeding;  add  one-half  tea- 
spoonful  of  milk-sugar, 
peptogenic  milk-powder,  iv. 
2ij8;  piloeurjnne  and  elec- 
tricity for  scanty  lactation, 
iv.  ^9;  predigest.  milk,  iv. 
2(59 ;  and  plans  for  peptonized 
milk,  iv.  268 ;  raw  beef  juice, 
ice-water,  iv.  273 ;  strippings, 
iv.  267. 

Diphtheria. 

Le  Geiulre's  MixL,  iv.  .323: 
hydinrg.  cyanide,  hydrarij. 
h'iniiidiilc.  iv.  467,  pyridiw 
trirnrhii.iylir  arid,  iv.  496; 
snliiKiiitl'ilhid  gargle,  iv.  499  ; 
Dumas'  jiotion,  iv..307;  isola- 
tion; turpentini'  \».\iM,  sub- 
limate treatment,  iv.  308; 
hi>rie,  acid  irrigations,  cliiiio- 
Htic,  5  per  cent,  sol.;  brush 
every  hour.  H  hrimiini'.,  0.5 
gms. ;  p<it.  hniin..  .1  gm. ; 
aq.  dent.,  2tM)  gms. ;  brush  or 
inhale  hourly.  1^  hnim ..  put. 
bromine,  ail  0.6  gms. ;  nq. 
dest.,  300  gms. ;  turpentine 
tine,     of    ehhiridr 


AUTHORS   QUOTED. 
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migation. Deltliil's  mixture 
for  fumigation,  Seheuker's 
mixt.,  iv.  310;  turpentine 
mixt.  t.d.  in  milk,  etc. ;  alco- 
holic stim.,  (H;7)c;i.with  ether 
spts.,  1  part,  alcoii.,  3  parts, 
t.d.;  soil.  Kaliryl.,  sol.  2 
per  cent,  every  2  hours ; 
xulphwr  insuftl. ;  intubation, 
i-e.tin  of  turpentine,  iv.  311; 
tine.  Jerri  chlor.  mixt.  (Fer- 
guson and  Billington),  iv. 
313;  hydrarg.  clilo.  corro. 
iv.  314;  1-2000  cautiously 
employed  as  sprsiy.  also 
internally  rorros.  sub., 
gr.  1-,50-1-100  every  hour. 
Oatman  treat.,  iv.  315;  hy- 
d.ra.rtj.  eyimide,  iv.  31.5 : 
Drescher's  mixt.,  quant,  of 
cjtrros.  sub.  at  ditf.  ages,  iv. 
316 ;  mercury,  other  salts  of, 
alcoh.  stim..  eiiriili/ji.  inhal.. 
soit.  l,rir:o..  Henon  mixt..  iv. 
317;  pilnear,,.  au.l  formula!, 
iv.  318;  xod.  hriizn.,  iv.  318; 
raliimel  1-6-1  gr.  every  hour, 
2-5  grs.  every  few  hours 
till  free  catharsis,  iv.  319; 
71/1/1.  insufll.  every  2  hours, 
blisters,  bleed,  and"  hydrarg. 
opium,  pot.  ell/or.  iv.  .320; 
qaiiiiii,  piitosa.ehlii.  iv.  321  ; 
styptic  treat.,  iv.  32.3;  per- 
m'nng.o/  jiot.,  mere,  eyiinide, 
iv.  .32,3 ;  popdyotin,  pepsin, 
trypsin,\y.  .324  ;  siiliryl.  acid, 
Sliarrar's  form,,  arid  saliryl. 
gr.  x-xx  every  4  hours,  with 
.lueeu.i  hellad'.  if  p.ain  ;  Si- 
mon's mixture  for  local 
applic,  eojiiiiliii  and  cubehs, 
ol.  res.  ext.  o/'euli.,  gnns.  iv- 
vi ;  Simon's  mixt.,  vinegar, 
1  part  to  4  of  water,  for 
gargle,  acelie  neid  gargle, 
iv.  326;  sod.  hyposulphitr 
(Fniitnighfs  r..rniiila),  /'"'"- 
/o/-/;t  (Le  fien.lres  t.o-mnla  1, 
hi/drari/.  l,in.-ii«l.,  for  gar- 
gle, alcohol  freely,  iv.  327; 
chloral  hyd.  (Galentine's 
formula),  mixt.  sulphurous 
acid  carbol.  tine,  ferri.  chlor. 
potass,  chlor..  glye..  sulphur- 
ous arid  spray ;  treat,  of 
neck:    apply   o'lly   materials 


Diaphragm,  Anatomy  ok — Bardleben,  Hasse, 
V.  290. 


Diarkh(EA— Krauss,  Chauffard,  i.  346. 

Infantile— E.  W.  Hope,  Hayem,  iv.  363; 
Lesage,  Holt,  iv.  36,3 ;  Hayem,  Holt, 
Baginsky,  Hope,  Le  Gendre,  'V^aughn, 
Schoppe,  Lunin,  Widowitz,  iv.  364; 
Hayem,  Schoppe,  iv.  36,5. 


DioscoRiNE— 'Wild  Yam   (Cale)— Todd,  iv. 
4.59. 


Dicephalus  Dibrachius— Phillips,  v.  445. 


Diet,  Effects  on  Peoples  of  Peccliar- 
Buckle,  V.  172. 


Dietetics  of  Infancy  and  Childhood  — 
lyouis  Starr,  iv.  242;  Cheron,  Ringer, 
Pieron,  iv.  248;  Corson,  iv.  251;  Kijnig, 
I^ceds.  iv.  2,57 ;  Meigs,  iv.  258 ;  Liebig, 
iv.  i")9;  Boteh,  Frowlowsky,  iv.  260; 
Ssnitkin,  iv.  261 ;  British  Pharmac., 
iv.  263 ;  Eustace,  Smith,  iv.  266 ;  A.  V. 
Meigs,  iv.  267;  Leeds,  iv.  270;  J.  J.  Ot- 
tenger,  iv.  273;  Botch,  iv.  274;  V.  C. 
■Vaughan,  iv.  276 ;  Newton  and  'Wallace, 
iy.278;  M.  Tarnier,  iv.  280;  Maternite, 
iv.28i. 


Dicitai.is— Rosenbach,   Kobert,  iv.  458;   Fra- 
ser.  i\'.  4,59. 


Dioxv.NAi'HTHALINE— Lepiue,  iv.  459. 


Diphtheria— Loeffler,  Klebs,  iv.  300;  \V. 
■Watson,  Cheyne,  Wood,  Formad,  iv.301; 
Ei.iileniinlogieal  Soe.  of  London.  M.  W. 
Tavl'T,  F.  T.  Wheeler,  vi.  302;  George 
Turner.  C.  W.  Earle,  iv.  .303 ;  Sternberg, 
iv.  304.  M.J.  Simon.des Paris,  iv.305;  Gaz. 
des  Hopitaux,  iv.  306 ;  Leipsig,  Lancry, 
Dumas.  H.  B.  Baker,  Dumez,  iv.  307  ; 
Eliot,  Llewellyn,  iv.  308-11 ;  H.  Lunin, 
Rauchfuss,  iv.  308-9-10;  Rewcntauer, 
Delthil,  Sehenker,  iv.  310 :  Riise  of  Ham- 
burg. Massei,  F.  Sigel,  Jacobi,  iv.  311: 
Uaruch,  iv.  312;  Ferguson,  iv.  313; 
Jules  Simon.  'Whitticr,  Baruch,  Billing- 
ton, Jos.  E.  'Winters.  Lunin,  iv.  313 ; 
Stiimf,  Thos.  Welcher,  Richardson, 
iv.  314 ;  P.  Werner,  N.  Love,  A.  Ja- 
cobi, Oatman  of  Nyack,  Klein,  Rothe  of 
Altenliurg.  F.  B."  Drcsehor.  iv.  315; 
Tappan,  Lunin,  (Jrant  (Bey),  A.  Ja- 
cobi, iv.  316;  Jules  Simciii.  Tappan. 
Renou,  iv.317;  Barl.nt,  Love,  Salkowski. 
Paterne.  Fleck,  liuekholtz,  Ilelferh-h. 
Graham  Brown,  Sannc.  Dumas,  A.  Ja- 
cobi, Lax,  iv.  318;  Guttmann,  Gelsner, 
Delewsky,  Geo.  B.  Fowler,  Love,  'Wm. 
II.  Daly.  'W.  C.  Roster,  Therapeutic 
(iazette,  C.  11.  Richmond,  L\niin.  N.Y. 
Inf.  Asvl..  iv."319;  S.  Baru.li.  Coestcr, 
Simon."  Henoch,  iv.  320;  Richmond, 
Rochester,  Ferguson,  'Van  Focke.  iv.  321  : 
Simon,  J.  P.  Eseh,  iv.  322 ;  V.  M.  W. 
Swarts.  F.  B.  Drescher,  Paul  Hesse, 
Eug.  Pirkler,  LeGendre.  iv.  323;  Ross- 
haeh.  Jacobi,  J.  K.  Baudav,  Jr.,  Rich- 
mond, E.  N.  Liell,  F.  C.  Fernali'.,  Bre- 
tonncau.  Trousseau,  iv.  324:  Sharrer, 
E.  S.  Smith.  Jules  Simon.  F.  Euglcman, 
Racle.  I.  H.  Fruitniglit,  LeGcinlre. 
Illingworth,  Jno.  Watson,  iv.  .327  ;  Jules 
.KiuKin,  Werner,  Grant  (Bey),C.  B.  Gal- 
entine,  H.  L.  Snow.  G.  P.  May,  E.  S. 
Smith,  iv.  328;  Hofmokl,  E.  S.  Smith, 
J.  \'.  Stevens,  iv.  329. 

Epidemiology  of— Virchow,  v.  2.50:  Ger- 
hardt,  Emmerich,  v,  251. 

FROM   Infected    Milk— Power,  Clark,  v. 
ZM). 
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Dissection  wounds. ii.  5U6 

Distoma  pulmuanle iii.  406 

discovery  and  origin  uf. iii.  4Cf7 

distrib.  of. iii.  407 

mi>rbid  aiinComy  of. iii.  408 

symptoms  and  course  of. iii.  408 

treatment  of iii.  409 

Drainage iii.  553 


Dressings,  antiseptic  agents  and.. .iii.  HXi 

iodoform  symptoms  due  to ii.  509 

Drumine.  local  anicsthesia  from ii.  528 

Duboisia,  toxic  effect  from iii.  169 

use  of  in  keratitis iii.  169 


Ductus     choledochus,    sphincter     at 

mouth  of. V.  2.S9 

Duodenum,  simple  ulcer  of. i.  347 

diagnosis,   prognosis   and    treat- 
ment of. i.  349 

etiology  of. i.  347 

symptomatology i.  348 


Dupuytren's  contnicturw i.  l.5(i 

treatment  of i.  1.56 

Dwellings,  disinfection  of. v.  241 

Dynamo,  the  medical  uses  of. v.  93 

Dysacousis— hyijeracousis iii.  213 

Dysentery,  etiology  of. i.  343 

pathological  anatomy  of. i.  .344 

treatment  of. i.  344 

Dyslexia i.  39 

Dysmenorrhira,  definition  of iv.  69 

etiology  of. iv.  69 

treatment  of. iv.  69 

Dyspepsia,  diet  in i.  302 


Dystrophies  from  resection ii.    501 


Dystrophy  of  face  and  head i.     151 

progressive  muscular. i.     150 
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DiPBTiiEKIA  (rimtiiiued). 

over  viith  ivd.  pot.,  pumailt 
of  lirlliul.,  hyoHcyam.,  icli- 
llii/ol  by  ft'iction,  iodq/'urm 
oiiit.  1-10  ev.  3  hours,  iv. 
328 ;  hydnjijni  diojt.,  teasp. 
of  2^  sol.,  ill.  euiiilyp.  gtt. 
x,a7.  Oss,  inh.  cv.  5  niin's. 
Cliinolino  Warburg's,  iv.  329. 

DIPHTIIKKITICDISEASES  OK  EyE. 
Instil,  sol.  hij.  bichlor,  and 
«<-.  bor.,  iii.  109:  lemon  juice 
instil.,  itxl.  uf  ungt.,  iii.  UO. 

DlSI.NFECTA.NTS. 

Candles  of  iodiii.  ac,  salicyl.. 
Jilts  and  pttriiff.,  iv.  473; 
iodine  trii-fitoride,  iv.  474. 

DiSI.VFECTIO.V   OF    I.VSTRUMENTS. 

Heat  to  120O  C,  iii.  552. 
OF  SPo.vr.Es. 
ISIt.     .Sinai     Ilosp.    process, 
Burnbeck  s  method,  iii.  552  ; 
keep  in  1-1000  cor.  sub.  sol. 
and  use  but  once,  iii.  .553. 

DisLOCATio.N  OF  Shoulder. 
Macleod  on  position  and  loca- 
tion, ii.  269. 

Dissection  Wounds,  I.vfectio.v 

FROM. 

Tim-,  iodine,  prevention  of 
absorption,  rules  for  preven- 
tion, etc.,  ii.  .t08. 

DlSTOMA  I'n.MO.VALE. 

Antiparasitic    treat.,  tonics, 
expectorants,  iii.  409. 
Dropsy. 

Kijlii,  iv.  478;  strophanthus 
tr.  (1-20).  iv.  504;  Turkish 
baths,  iv.  513. 

DtXTlS,         COMMUN.         CllOLED. 
STE.VOSIS  OF. 

Cholecystenterostomy,  ii.118. 

DuoDE.NUM,  Simple  Ulcer  of. 
Milk  diet.  Vii-bi/  water,  ice 
and  eri/.  hypo.for  haem.,i.349. 

Dysentery. 

Ipecacnanhii  treatment,  i. 
344;  tr.  citnnnbis  indicn,  an- 
tiseptics by  mouth,  rectal 
treatment,  irrigation  simple 
and  antiseptic,  opium  sup. 
gr.  i ;  corame,  i.  345  ;  iiilo- 
mel  5j  doses,  iv.  468  ;  miph. 
gr.  Ix-xc  pro  die,  iv.  485 ; 
(jite.briii-ho.  ale.  ext.  gtt.  ,\x- 
XXX.  iv.  496;  thymol,  iv.  509. 

Dysmenohkiicf.a. 

Dilate  os,  cnrlnd.  acid,  loc., 
vag.  tampons  and  gtyc.  of 
alum  and  acid  borae.,  inci- 
sion of  OS  uteri,  acid,  nitric 
and  itxlized  thenal  loc, 
enema  pot.  brom.  et  chloral 
aa  gr.  xxx,  antipi/riiui  gr. 
XV,  iv.  70;  neuralgic  and 
congestive,  antipynne  sub- 
cutan.,  R  aq.  bull.  8  gnims, 
cocAiine  mnr.  .10  gram,  anti- 
pyrine  1.90  gram,  iv.  71  ; 
cvllin^oniu  ,ann,l.  tr.  int., 
iv.  456;  antipyr.  ^r.  xv,  iv. 
10;  yuaitir.,  am.  tr  gss-j  ev. 
2  h.,  iv.  4<i<) ;  Pulsatilla  tr.  ( 10 
d.  preceding  i>eriod),  iv.  495. 

Dyspepsia. 

Albuminoids,  i.  .'J02:  vege- 
table diet,  milk,  t>eer,  meat, 
soups,  wine,  brandy,  i.  IMi; 
vegetJirianism,  eggs  raw  or 
8oft-lH)ilcd,  beer.  In  dilata- 
tion, little  Huid.  no  fats, 
bread  crust  or  toast,  lengthen 
time  between  meals.  (Jastm- 
ectasis  with  diarrha-a,  no 
meat  nor  eggs:  beer,  limiid 
malt,  carbon  bisul/i/iiile 
irafrr  with  milk  or  beer. 
fia8troect4Uiis  with  constipa- 
tion, roa.Ht  meats,  toasted 
bread,  fruits,  beers,  i.  .'tOI ; 
tea.  colfce.  coc*>a,  i.  .'105 ; 
static  insulation,  v.  91 ;  matt 
before  or  with  fiK)d,  iv. 
42.'!:  i'Hiine  Irirhlnriilr  sol. 
(l-I.'i<Kl)  \\  every  2  hours,  iv. 
475  ;  nnphthalin  in  caj>8ules. 
iv.  485 ;  am.  salicyl.,  iv.  498. 


DisiNPeiTioN  OF  Hands,  In.stkcments  ami 
Spo.vces— Vogel,  Kumiuel,  BelaiefT,  R«- 
dard,  Chanipionniire,  Mt.  Mnai  (lusp. 
Report,  Uernl)evk,  iii.  5.'>2:  Morton,  iii. 
.55.'{. 


Dislocation  ok  Bo.xks  ok  CAKPl's-Albertin, 

ii.  270. 
OF  Klbow— Perret,  ii.  269. 
OF  llip — Laniielougiie,  Pickering  Pick,  De- 

viliers,  ii.  270. 
OF  Sholldkh— Caird,  MacleiKl,  ii.  269. 
OF  WuiST— Walker,    llarrisuo,   Aitken,    ii. 

270. 


Dissection  Woinds— Abrams.  ii. .VMi ;  llirsch- 
felder,  W.  '1'.  Parker,  Packard,  ii.  507; 
A.  Long,  ii.  50.S. 


DiSTOMA  PcLMO.SALE— Whitney,  Baelz,  Man- 
son,  Taylor,  iii.  406;  Ringer,  iii.  407. 


DiCEPHAi.ls  Boy— Westmoreland,  v.  444. 


Drai.nage— Turraza,  iii.  553;  Pace,  .\xlfroile 
Gersung,  iii.  554. 


Duboisia,  Toxic  Effrct  from  —  Cliadwick, 
iii.  169. 
Use  of  in  Keratitis— Thompson,  iii.  169. 


Ductus  CuoLEDOCUUs,  Sphincter  at  Mouth 
OF— Oddi,  V.  289. 


Duodenum,    Simple   Ulcer    of  —  Buofuov, 
Littlejohn,  Coates  and  Gairdner,  Dutil, 
AVissing  and  Wallis.  Rothman,  i.  347. 
Symptomatology  of— Dutil,  i.  348. 


Dupuytren's  Disease— Regis,  i.  l.Vi:  Kocher, 
i.  156. 


Dwellings,   Disinfections  of  —  Guitmanu 
and  Merke,  v.  241. 


DYN.VMO.  THE  Mepkal     Martin,  v.  il3. 


Dysacocsis(IIyperacousis)— Ijinnois.Hosen- 
bacli,  iii.  213. 


Dysentery. 

Etiology  of— Rep.  of  St.  Wladimir  Child. 

Hosp.,  (ihcnt,    Bettinger.  Kartules,  i. 

.■J43;  Ulava,  Briggs.  i.  311. 
Treatment  of— McDowell,  i.  344  ;  Goelet, 

Fordyce,  i.  ;{45. 


Dysmknorriii>:a— Bell,  iv.  69:  T.  .\.  Kmmet, 
R.  Barnes,  Edis.  Bantix-k,  P.  Meniere. 
Z.  T.  ncllcnbaUKh.  iv.  70. 


Dyspepsia.  Diet  in  Knt.ser,  i.  .'dr.';  DuMtr- 
diii-Beaumeix.  i.  .'<o.'{:  llarv,  i.  .'tU: 
Frjuior,  i.  ;«!.'•. 


Dystrophies  from  Rkskction  —  Kochct. 
Wiilir,  Gurlt,  l^«>.scn,  Banihaii,  oilier, 
ii.  .'lOl. 


Dystuophy,   ProgrE-SSIVE- Buss.  Putnam,  i. 
151. 
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Ear  cough iii.  215 

diphtheria  of. iii.  244 

disease  and  brain  suppuration. .iii.  241 

syinptouiatolo;;y  of. iii.  205 

middle,  exhaustion  of. iii.  199 

negative  Val.^alvian  metli iii.  200 

Cousins'  method iii.  200 

suction  tlirougli  catheter iii.  200 

inflation  of. iii.  198 

Ilommers  "  tragus  pressure  "  in 

disease  of. iii.  204 

pneumotherapy iii.  197 

East  Indies  (Duteli),  climate  of. v.  9 

Eaux  Bonnes,  mineral  waters  of.... .v.  44 

Ecehinococcus ii.  290 

tumors i.  389 

ficouvillonaKe  of  the  uterus  in  abor- 
tion   iv.  184 

Ectopia  abdominalc v.  449 

vesicae v.  449 

Ectromelus... v.  440 

Ectropion iii.  20 

Eczema,  etiology  of. ii.  340 

therapeutics  of. ii.  342 

Egyi>t,  ethnography  of v.  182 

Elastic  fibres  stain  for v.  375 

tissue,  development  of. v.  393 

Elbow,  dislocation  of. ii.  269 

excision  of. ii.  270 

Electric  current,  resistance  of  n»an  in 
different    diseased     states     to 

the V.  220 

deveKpnient  in  auiuial  life  of.. .v.  221 
distinct     therapeutic     action     of 

difl'ereut  kinds v.  69 

errors  in  application  of. v.  70 

Electric  environment,  general  effect 

of V.  221 

Electric  heating-stoves v.  211 

light,  advantages  of v.  208 

effects  on  air  of  buildings  of.. ...v.  207 

safety  of  in  theatres v.  206 

Electrician,  outfit  for  an v.  56 

Electricity   as  a  means  of  effecting 

death  in  capital  cases v.  219 

general  effects  on  man  of v.  219 

in  paralysisof  ocular  muscles,  iii.  175 

Electrodes,     basis    of    measurement 

of. V.  .^2 

methods  of  placing v.  53 

Morton's  pistol v.  87 

(neutral)  definition  of. v.  53 

Ele'-tro-niotive    force  and    quantity, 

distinction  between v.  47 

Electro-therapeutics v.  47,  .'>8 

Elephantiasis ii.  4.38 

Arabum ii.  367 

Elcphantoid  scrotum ii.  2,'59 

El  Pivso  (Texas)  climate  of v.  26 

Embalming  and  the  preservation  of 

pathological  subjects v.  2.'>7 

preservative  fluids v.  2.58 

Embedding  specimens v.  379 

Embryology,    anomalies    and    mon- 
strosities  V.  407 

references  in  article  on v.  4."iO 

Emmetropia  and  ametropia,  Gould's 

model  for  illustrating iii.  182 


Ear  Couch. 

Removal   of  impacted   ceru- 
men, iii.  215. 


EcHiNococcus  Tumors. 

Open  cysts  and  remove  para- 
sites, i.  389. 


Eczema. 

Resorcin  and  zinei  or,  aa  i, 
UHi/t,  aq.  rox.  10  pts.,  iv.  496 ; 
pot.  permatif/.  sol.,  re.sorcin 
and  !/l;/r.  sol.,  laiiolin  with 
bisin.  nil.;  pnt.  chlorrite  and 
triiir  III'  iipiiim  sol.,  ii.  342; 
hlistiTs  tn  in'i-k  and  spine, 
s'iIiii/Ih-  plashr  fol.  by  lead 
2>l'isl,  r  and  i-n^rliuf..  V,  wrlii 
arsKxiiif.  gr.  J4,  aqua  destU. 
fSiv-5'j— M.  Sig.  f5.j  t.d., 
saline  purg..  omtinriit  of 
inercuryy  ii.34.'?:  pilornrpint; 
ttit.  sol.  hyiioderm.,  ii.  344; 
borax,  oint,  with  lonolni,  iv. 
449;  cocaine  and  lanolin 
oint.,  iv.  455 ;  fferaiUntti  mac. 
Ji.  ext.,  iv.  4(55;  hyd;ro(jen 
peroxid.  aprai/f  iv.  470. 


Emphysema. 

Iodine  and  vaaeline  iuunct., 
iv.  510. 


Empyema. 

Aspiration,  iii.  .378-79:  si- 
phon drainage,  iii.  .378;  inci- 
sion, resection,  iii.  380. 


Endocarditis. 

Cor.  suh.  hypoderin.  and 
inhal.,  iudine  carb.  inhal., 
i.  191. 


Endometritis. 

(Uyccr.  tampon,  hot  donche. 
iv.  .5;  dilate  cervix  and 
brush  out  uterine  cav.  with 
acid  carbol.  .ml.  (1:4  or  1:10) 
and  irrigate  aciil  carbol. 
sf.l.  (1:25)  or  xubl.  (1:2000). 
dry  tampons  dusted  with 
powders,  dihite  cervix  with 
iodi>[iirin  fnntpons,  iv.  6:  acid 
pi/rnliii.  as  stvpt.,  caust.  and 
antLscp..  iitid  picric  mil. 
warm  intrauterine  injec- 
tions, electro-chemical  action, 
iv.  7 ;  Abbott's  curette  and 
catheter,  iv.  8, 


AUTHORS   QUOTED. 


Ear  Coufiii— Jakins.  iii.  215. 

DiriiriiEUiA  OK— I'aihology  of— Moos,  iii. 
241;  Uulil.  Meidel  and  Meyer,  Klebs, 
Moos,  Koch.  iii.  245;  Moo's,  iii.  246; 
Schwalbe.  Ke_, ,  Rctiius.  Moos,  iii.  247. 

Disease  and  LiitAi.s  SumuATioN- C.  H. 
Burnett,  R.  F.  Weir.  iii.  241  ;  Barker, 
Barr,  Tr'iickenbrod.  Schondorff,  Mac- 
ewen,  Greenfield.  McBride  and  Miller, 
Annandale,  Brannvell.  Caird.  Chiene, 
Hughes-Bennett,  J.  Black,  iii.  243;  Bur- 
nett, iii.  214. 

Middle,  Exhaus-ion  of— Bishop,  Savage, 
■Wilde,  Valsalva,  rolitzer.  Cousins,  iii. 
200;  C.  S.  Turnbull,  iii.  201. 

HoMMEL's  Tragus  Pressure  in  Diseases 
of— Hommel,  Schwartze.  Rohrer,  Lucae, 
Trautmann,  iii.  204. 

Inflation     of— Politzer,      LucaeG  ruber, 
Prince,  iii.  198. 
East  Indies  (Dutch),  Climate  of— Metzgar, 
Paster,  v.  9. 

Eaux  Bonnes,  Mineral 'Waters  OF— Pidoux, 

V.  44. 
ECHINOCOCCUS  Tumors— Frick,  Landau,  A'iti, 

Tillaux,  Vierordt,  i.  389. 
Ectopia   Abdomi.nale— Hawkins,  Hirigoyen, 

V.  449. 
■Vesical— Sliattuck,  v.  449. 
Ectromelus— Hirst,  v.  440. 
Ectropion— Benson,  iii.  20. 

ECZE.MA. 

Eliology    of— Fort«scuc    Fox,     ii.    340; 

Deligny,  ii.  342. 
Therapy,  of— LaHrence,   Chace,   Wider- 
hofer,  ii.  342;   Manchester,  Jamieson, 
Cheron,  ii.  343. 

Egypt.  Ethnography  of— H.  R.  Green, 
Engel,  v.  181 ;  Grant  (Bey),  Moncorvo,  v. 
182. 

Elastic  Fibres.  Stain  for.  Martinotti,  v.  375. 
Tissue,    Development    of— Kuskow,    v. 
393. 

Electric  Current,  Resistance  of  Man  in 
Different  Diseased  States  to  the— 
Charcot.  ■Wolfenden,  v.  220. 
Light,   Advantages   of— Martin,   Hart- 

mann,  v.  208. 
Effect  on  Air  of  Buildings  of— Renk, 

Laurbe,  Geurout,  Crompton,  v.  207. 
Safety  of  in  Theatres— G.  Martin,  v. 
206. 

Electrical  E.wironments,  General  Ef- 
fect OF  —  Fazio,  Gay  Lussac,  Biot, 
Turley,  v.  221. 

Electricity    as   a    Means    of   Producing 
Death— Fell.   v.  219;   E.  Thompson,  T. 
-A..  Edison,  v.  220. 
In    Paralysis    of    Ocular    Muscles— 
Eulenberg,  Salterain,  iii.  175. 

Electrodes,  Basis  of  Measurement  of— 
Erb,  Remak.  v.  .52. 
Methods  of  Placing— Erb,  v.  53. 

Electrolysis  —  Strijm.  Newman,  ii.  219; 
Hutchinson,  ii.  220. 

Elepha.vtiasis  Arahum— Moseley  and  Morri- 
son, ii.  .367. 

El  Paso  (Texas),  Climate  of— Schaufller,  v. 
26. 

Embalming  and  Preservative  Fluids— 
Gannal.  Laskowski,  Wickersheiin,  v. 
2.58;  Tilton,  Bouchard  and  Eearnis, 
Imada,  Grav\itz,  v.  259. 
The  Preservation  of  Pathological 
.SiiuECTs — Laskowski,  Easse.  Latour. 
Franchina.  v.  257 ;  Lauth,  v.  2.58. 

Emphysema — Bouveret, iii. .'iSO ;  Hodge, iv. .ti". 

E.mpye.ma  —  Ga.iclier.  Netter,  McPhedran. 
Russel  Holly.  Fraentzel.  Immerman.  iii. 
377:  Russel,  Immerii;an.  iii.  .'^78;  Sim- 
monds.  Powell.  Mader.  iii.  .37it;  PoUok, 
(Jriflith.  Boecke'.  Ilolsti.  iii.  .'WO. 

Encephalic  Lesions  —  Boisvert,  Hutchin- 
son. .Mcxandcr,  i.20;  Bruno,  lliin.i.  21 ; 
Griffiths,  i.  22;  Marfan,  Dutil.  Bourne- 
ville  ami  Isch-Wall,  i.  2.'! ;  (Jlviin,  Op- 
ICT.hciio.  Wisti.hfil,  Wilkes,  Oppenheini 
and  Si.'iuiTliiiL',  i.  21:  Pasteur,  i.  2'>; 
Sc:?uin.  i.  2'>;  Drummoiid.  Marten.  Hum- 
phrey, .May,  Suckling  i.  27:  Laennce. 
Schultze,  i.  2i;  Leslie  and  Bramwell, 
Schulz.  i.  20;  Pontoppidan,  Taubner,  i. 
30  ;  I.,eclerc.  i.  31. 

Encephalocele— Smith,  v.  444, 
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Emphysema iii.  380 

in  children iv.  335 

L-oUapse  of  Inng  in iv.  33.'> 

pathology  of. iv.  33.1 

Empvenia iii.  377 

diagnosis iii.  377 

etiology iii.  377 

prognosis iii.  37S 

treatment iii.  378 

Enamel  of  tooth v.  462 

Encephalitis,  suppurative i.  40 

Encephalocele v.  444 

Enuhondroma ii.  431^ 

Endocarditis,  etiology  and  pathology 

of i.  186 

prognosis  of. i.  191 

symptoms  of. i.  190 

Endometritis iv.  4 

Endoscopy ii.  21)7 

instruments    for    visual    inspec- 
tion  ii.  208 

Enterectoiny,  oi'cratiou  of. ii.  93 

Enteritis,  membranous i.  347 

Enuresis iv.  36,5 

ctiol.  and  treatment iv.  365 

Ephedrine  as  a  mydriatic iii.  I72 

Epidemiology v.  244 

Epidermidoses ii.  369 

Epidermis,  minute  anatomy  of v.  398 

Epididymis ii.  241 

Epilepsy i.  loi 

etiology  of i.  105 

indicatious     and     contra-indica- 

tions  for  trephining  in ii.  47 

relation  of  anomalies  of  eye  to. iii.  l.io 

pathology  of. i.  104 

path.  anat.  of. i.  1U3 

semeiology  and  diagnosis  of. i.  101 

treatment  and  prognosis  of. i.  105 

trephining  for ii.  39 

Epiphysis     of    humerus,    traumatic 

separation  of. ii.  294 

Epiphysitis  ofhip.  acnte ii.  293 

Episcleral  electrode.IIirschmann's  iii.  177 

Epistaxis iii.  249 

etiology  of. iii.  219 

treatment  of. iii.  250 

Ergot iv.  460 

Ergotin  in  congestive  conditions  of 

the  eye iii.  176 

Erigeron,  oil  of. iv.  160 

Eruption,  bullous,  due  to  potassium 

iodide ii.  361 

peculiar  vesicular,  children ii.  .'591 

septiciemic ii.  389 

Erysipelas ii.    ,3,M,  472 

artificially  produced,  re'apse  of.ii.  .3.55 

epidemic  of. ii.  ,i% 

of  face,  retro-bnlbar  neuritis  fol- 
lowing   ii.  XV) 

hepatic ii.  ,3.57 

idiopathic,     followed     by     gan- 
grene  '. ii.  .357 

in    infancv  and   childhood iv.  291 

p.iralysis  following ii.  3.54 

treatment ii.  47.3 

of  pharynx iii.  282 


THER^iPEUSIS. 

Enteritis,  Membra.vocts. 

Diet,    reg.    bowels,    arsenic, 
mild  astringent  inject.,  i.  347. 


Enuresis. 

Circumcision,  tr.  nuc.  voni. 
and  txt.  ergot  Jl.  combined, 
atropia,  blister  of  liniment 
canthar,  over  nape  of  neck 
high  up,  iv.  366. 


Epididymitis. 

Pulsatilla  rod.  tr.,  iv.  495. 


Epilepsy. 

Auti/ebrine  gr.  viii.  t.d.,  iv, 
4.34  :  caffeine,  rod-liver  oil  and 
phosphorus,  liromiilex,  etc., 
red  pepper  pack,  i.  105;  gal- 
vanization, etc.,  i.  lOB;  cir- 
cumcision, trephine,  i.  106, 
108,  109 ;  removal  of  ovaries. 
hroinith-s  and  gah'anism,  i. 
107:  hromiile  of  suilium. 
cttniuni,  nitrn-fflijri-rine,  i. 
108;  anti/ehriiii-  gr.  xv-xlv 
per  diem,  i.  109;  a/ili/iyrinK 
gr.  x-xv  t.d.,  hromiile  of 
nickel  gr.  i,  hypermetropic 
correction,  i.  109;  diet,  i. 
110;  trephining,  ii.  39  ; 
anti/etirine  1.0-2.75  gms.  p. 
d.,  iv.  4.34 ;  fii/ffrobromir. 
ncitl  and  bromides,  \\.  449; 
Cora  tr.  or  ext.,  iv.  4.55; 
Cfjniuin,  iv.  4.57  :  lobeliite  hy- 
drobrom.  gr.  1-100-1-211,  iv. 
481. 


Epistaxis. 

Blisters  over  liver,  same  with 
pot.  rhlor.  and  iron,  oil  of 
eriyeroH  (('an<td.)f;tt.  .5-10  on 
sugar,  runiine  iiisuf.  fol.  by 
tanniti  insuf.,  iintipyrine  gr. 
.5-1.5,  dangers  of  plugging, 
dangers  of  galvano-cauterv, 
iii.  2.50;  iriiieron  oil  5  to  15 
drops  on  sugar  ev.  4  h..  iv. 
461  ;  i/eraniiim  miir.  Jt.  ext. 
pt.  l-'i  water  loc  iv.  464: 
hamutnelis  Jl.  e.rl.  .^j  ev.  1-3 
hrs.,  iv.  466;  ip'rac.  piih. 
siippon.  gr.  XX  fol.  by  gr.  iij 
ev.  3  hrs.,  iv.  478, 


AUTHORS  QUOTED. 


Endocarditis. 

Etiology  and  Patliologv  of— Stern  and 
Hirschler,  Bobes,  WcLliseUaum  and 
Wyssokovitsi:h.Ribbut,Netier.  Friinkel 
and  Siingcr,  i.  1S7:  Rosenbach.  i.  I.SS; 
Houtang.  Broca.  Stern  and  llirschler, 
i.  IS9;  Vclden,  Pel,  Augier  and  Des- 
plats,  i.  190. 
Prognosis    of  —  Rosenbach,    Stern    and 

llirschler,  i.  191. 
Symptoms  of— Pel,  Stern  and  llirschler, 

i.  190. 
Treatment  of— McClun.  i.  191. 
Endometritis,  Agents  for  Medicatio.v  in 
— Dobrourarotr,   Cheron,   iv.  7;    Abbott, 
iv.  8. 

Treatment  of— T.  A.  Emmet,  Doleris.  iv. 

5;  Munde,  Engelmann,  Landau,  Vul- 

liet,  iv.  6 ;  Apostoli,  iv.  7 ;  Baraduc,  iv.  8. 

Endoscopy  —  Geza  von    Autal,  Zuelzer,   ii. 

207. 
Enterectomy— Newell,  Rvdvgier,  Duverger, 
Jobert,   Lembert,   u.'9.3;    Reybord.  De- 
dan,  Beranger,  Feraud.  Amussat,  Gely, 
Czemy,Gussenbauer,  Kiirschner,  Bishop, 
Neuber,   Madelung,  ii.  95;   W.   S.  Hal- 
stead,  ii.  96;   Koeberle.  Kocher,  ii.  98. 
E.NTERiTis,  Membranols— Fie'.d,  i.  347. 
Enuresis— Harkin,  Saml.  Adams,  Claude  Ber- 
nard,   M.    Foster,    Eckard,  Erb,  Mosso, 
Pellicani,  iv.  365. 
Ephedrine  as  a  Mydriatic — Nacai,  Miura, 

iii.  172. 
Epidermis,  Minute  Anatomy  of— A.  Blas- 

chko,  v.  398;  Lasehka,  v.  401. 
Epididymks— Neumann,  Englisch,  ii.  241. 
Epilepsy— Oliver.  Laufenauer.  I.,ehmn.  Bour- 
neville.   Witkowski,   i.    101 ;    Leidesdorf, 
Bannister,    i.    102:    Baker.    Alexander, 
Dercum,  Mills,  i.  10!;    Zohrab,  Pepper, 
Vetter,  Lemoine,  i.  104:  Mello,  Bourne- 
ville  and  Baumgarten.  Marie.  Thomp.^on. 
Rockwell,  i.   105:  Sinklt-r.  Bennett    and 
Gould,    i.    106:    Laufenauer.     Shramm, 
Hughes,    i.   107:    Snitzka.  Franks,  Scbu- 
feldt,   i.    108:     W!:ee!er.    Houze,    Salm, 
Leidy,  Jr.,  Hare.   Da  Costa,   Frothing- 
ham.  i.  109;  Bridges.  Dana.  i.  110. 
Relation  of  Anomalies   of    Eye  to  — 
Ranncy,  iii.  155;  Stevens.  Rep.  Willard 
Ins.    Asyl.,    Schleich,    Oliver,    iii.    156; 
Fere.  Finkclsteiu,  iii.  1.57 ;  Frothingham, 
Pechdo.  iii.  1.59. 
Trephining  for— Oliver,  ii.  39;  Horsle.v, 
ii.  40;    Gannany,  Savill,  ii.  42;    Prewitt, 
Bryson,  Mudd.  ii.  43 ;   Macewen.  Rbmer, 
ii.  44;    Von    Bergmann,   W'eismann,  ii. 
45. 
Epista.xis. 

Etiology  of  —  Verneuil.  Dniardin-Beau- 
metz.  Harkin,  Colin.  Baiullcr.  Beverly 
Robinson,  iii.  249;  Martin,  Merignac, 
iii.  2,50. 
Treatment  of— Verneuil,  Harkin.  Eche- 
vcrria,  De  Forrest  Willard,  Fletcher 
Ingals.  Beverly  Robinson,  Gelle,  iii. 
250. 
Ergot— Bumm,  Savitski,  Todd,  Kelly,  Allan, 

Emerson,  iv.  460. 
Ergotin  in  Congestive  Conditio.ns  of  Eve 

—Paddock,  iii.  176. 
Erigeron,  Oil  of— Bartholow,  iv.  460;  DeF. 

Willard.  iv.  461. 
Erysipelas— Gatzen,  ii.  351  ;  Brieger.  ii.  354  ; 
Born,  Weiland,   ii.    3.55;     Senniver,    ii. 
3.5() ;    Mitchell,    Boucher.   Rosenbach.  ii. 
,357  :  Trclat,  Cecclicrelli.  ii.472  ;  Ozenne. 
Desplats.    ii.    473:     Gimdwin.    ii.    474; 
Terrier.  Weir.  Peabody,  Draper,  ii.  475  ; 
Airy,    Buchanan.   Von  Wolfenberg,     ii. 
476;     Sibadeck,   ii.    477:     Ilaberniann, 
Desplats.  Nussbaum,  Ory.  ii.  478  ;  John- 
ston. Fniipont.  ii.  179:  Lorenz   Frai|Mjnt, 
ii.  4.80:  Frcy.  Eiselsberg.  ii.  481. 
Erythema  — Piilntebnolf,  ii.  332. 
Intertrigo — Sovestrc.  ii.  3.37. 
NODOsr.M — Mackenzie,  ii.  340. 
OF    Pharynx  —Wells.     Delavan.      Stem, 
Hennin?.  Bedford.  B.  Brown.  iii.2H2. 
Erythropsia  —  Heilbert,  Purtscher,  Szili,  iii. 

98. 
Ethoxvcaffeine  —  Chabot.   Dujardin - Beau- 

nictz,  iv.  461. 
Ethyl  Lactate  — Pellacani  and  Bertoni,  iv. 
461, 


532 


INDEX. 


GENERAL  INDEX. 


Erysipeloid ii.  357 

Erythema ii-  332 

intertrigo  in  young  infants ii.  337 

nodosum ii.  340 

treatment  of. ii.  337 

Erythropsia iii-  98 

during  pregnancy iii.  136 

Eserine,  eli'ects  of.  on  eye iii.  169 

Ether,  administration  of ii.  518 

or  chloroform  as  an  amesthetic.ii.  517 

drinking ii.  512 

Etlioxycaffeine iv.  461 

Ethyl  lactate iv.  461 

Ethylene,  chloride,  action  of  on  eve  of 

dog iii.  175 

Eucalyptus iv.  462 

Eugenol iv.  463 

Euphorbia drumondii  (drumine)...iv.  459 
heterodoxa  (see  alveloz), 

pilulifera iv.  463 

Europe,  increase,  during  past  thous- 
and years,  of  population  in. ..v.  175 

Eustachian  tube,  diverticulum  of.iii.  228 

and  tympanum,  anatomy iii.  226 

obstruction  of,  in  diabetes iii.  228 

submucous  empliysema  in iii.  198 

electrolysis iii.  199 

Exanthemata,  scarlet  fever iv.  348 

Excision  uf  ankle ii.  281 

of  elbow ii.  276 

of  foot ii.  282 

general  and  spe.'ial ii.  275 

of  hip ii.  277 

of  knee ii.  278 

of  scapula ii.  275 

of  sh(!uldei" ii.  276 

of  wrist ii.  277 

Excitability  of  cortex  in  animals. ...i.  72 

Excrescences,  vascular iii.  561 

Exomphalismus v.  449 

Exopthalmic  goitre iii.  106 

Exopthalmos,  pulsating iii.  21,106 

Exstrophy  of  bladder ii.  224 

Extra-uterine  pregnancy,  destruction 

of  foetus  in,  by  electricity v.  58 

Extremities,  absence  of v.  439 

anomalies  of  the v.  438 

excessive  development  of v.  438 

gunshot  wounds  of ii.  313 

Eye,  antiseptics  in  the iii.  174 

best  methods  for  obtaining  anti- 
sepsis in  operations  on iii.  174 

classification  of  palsies  of,  in  dis- 
eases of  pons iii.  144 

complications  of,  in  malaria.. .iii.  108 

in  measles iii.  107 

constitutional  diseases  of,  in  the 

light  of  embryology iii.  2 

diseases   of,  arid   nasal    diseases. 

connections  between iii.  101 

depending  on  continuity  of  struc- 
ture  iii.  99 

diseases  of,  due  to  naso-pharyn- 

geal  growths 'Mi.  105 

fp.ni  an:iiiii:> iii.  102 

spi^rml  ,,iK;nis  .,f. iii.  I7 

tliriiUKli  111.-  v:is,'ular  system  ..iii.  102 

elicits  uf  alliuiuinuria  on iii.  1 12 

diabetes  on  the iii.  Ill 

diphtheria  on  the iii.  109 

gout  and  rheumatism  on iii.  108 

section   and   stimulation   of  cer- 
vical sympathetic  on iii.  106 

sypliilis  on iii.  114 

embolism  of  vessels  of,   in  |>uer- 

peral  fever iii.  1,36 

enucleation   and  evisceration  of, 

comparative  merits  of iii.  83 

during  pregnancy iii.  136 

reports  on iii.  85 

foreign  bodies  in iii.  88 

removal  by  electro-magnet iii.  89 


THERAPEUSIS. 


Epulis,  Fibrous. 
Removal,  iii.  449. 


Erysipelas. 

Atiti/ehrine,  iv.  427;  crela. 
prep.,  adipix  aa  .^.j,  iu\  air- 
''"'•  5j  lt>c.,  iv.  4.VI ;  hydro- 
cliiium  gr.  v-xxx,  iv.  420; 
iutfit/ormed  roflvdion  loc, 
massage  in  oedema  of  face, 
ii.  478;  ichUnjul  loc,  ii. 
478-480;  carbuHc  arid  pul- 
verizations, ii.  478;  sidili- 
mnlr  bathing,  etc.  Frai- 
pont's  snhjiinaff  treatment, 
ii.  -179:  ichtlufnl  and  vtisc.Unf, 
mi-rrnn/  hirhlor.  sol.  3-lOUO, 
iiM/u/'unn  t/tf  uzc,  nicrcurij 
hirhb,,-.  itiiitni'-nt.  sad.  bci- 
-ijiili-  inter.,  ii.-'i'iS:  bicallv 
hnizinr    arid,     niiit  iii.-ut     nV 


,din,- 


AUTHORS   QUOTED. 


c</pj'*r  sufjdtnti,  irnn  sid- 
phaff.,  zinc  oxide^  naphihu- 
lin,  nierciiry  perckloride  sol., 
zinc  ch?ori<le,  iodoform, 
chalk  ointment  with  carlmlic 
acid.,  ii.  359. 

OF  Pharynx. 

Spray  of  ext.  vcraf.  vir.  fld. 
gtt.  XX,  ex.  aeon.  fid.  gtt.  x, 
tr.ferrichlor.  5j,  n<l-  S'V.,  M. 
iii.  282. 


Erythema. 

Walnut  leaves  decoct.,  cam- 
phorated oil  frictions,  bis- 
nmth  naiicyL  and  starch 
powder,  tannic  acid,  glyc. 
and  rice  water  wash,  il.  .337. 


Excisions,  General. 
Antisepsis,  ii.  275. 

OF  Hip. 

()|ieration.  pack  wound  witli 
iodoform  ijaiizc,  ii.  278. 

OF  Knee. 

Rigorous    antiseptic     mca.s- 
ures,  ii.  278. 

OF  Shoulder. 
Hot  iron  after  operation,  ii. 
276. 

OF  Tympani  and  Ossicles. 
Kessel's    op.,   ii.    237 ;    Sex- 
ton's op.,  ii.  2,3s. 

OF  Wrist. 
Hot    iron    after    operation, 
iodoform  wire  gauze  splint, 
ii.  277. 


Ethyline  Chloride,  Action  of,  on  Eye  of 

Dou — Dubois  and  Roux,  iii.  175. 
Eucalyptus  —  Guilmeth.  Thomas  -  Caraman, 
Meunier,     Biot,     Dujardin  -  Beaumetz, 
MoUiere.  iv.  4(i2;  Chabannes,  iv.  463. 
Eugenol— Uchsc,  iv.  iii'i. 
Euphorbia  Drumondii  —  Drumine  —  Reid. 
Ogston,  iv.  4.59. 
Pilulifera— Payne,  iv.  463. 
Europe,  Increase  During  Past  Thousand 
Years,  of  Population  in— I.  Sternej;g. 
V.  175. 
Eustachian  Tube  andTympanum,  Anatomy 
— Randail   and   Morse,   Weber-Liel.   iii. 
226  ;  Bath,  iii.  227. 
Diverticulum  ok — Kirschner,  iii.  228. 
Electrolysis  in — Miot,  Baratoux,  Wolff, 

iii.  199. 
Obstruction  or,  in  Diabetes — Miot,  iii, 

228. 
SUB.MUCOUS  Emphysema  of— PoUak,  Turu- 
bull,  iii.  198. 
Excision  of  Ankle — Zesas,  ii.  281. 

Foot— Wheeler  and  Curly,  Oilier,  ii.  282. 
Knee  —  Lucas  -  Championniere.     ii.    278  ; 
Gerster.     Banks.     AUingliam,    ii.    279 ; 
Baker,  Boeckel.  ii.  280. 
Elbow — Defontaine,  Sands,  ii.  276  ;    Gant, 

ii.  277. 
General— .Schuckardt,  ii.  275. 
Hip— Whitman.  Roberts,  Oilier,  ii.  27.S. 
Shoulder — Boeckel,  ii.  276. 
Wrist— Gangolphe,  Dudon,  ii.  277. 
Excitability  of  Cortex  in  New-Boun  .Vni- 

MALS— Bechterew,  i.  72. 
Exomphalismus— Simpson,  v.  449. 
Exophthalmic  Goitre — Wherry,  Drummond, 

Bobone.  iii.  106. 
Exophthalmos,  Pulsating  —  Clark,   Arago, 
iii.  21 ;  Pesehel  and  Angelucci,  Clark,  iii. 
106. 
Extra-Uteri.ve    Pregnancy,   Destruction 
OF  FiETUS  IN,  by  Electricity— Petch, 
Rockwell,  Blackwell,  v.  58;    Aveling,  v. 
59. 
E,\tremities.  Excessive  Development  of— 
Grandin,  Hartley,  France,  v.  4;i8;    Kur- 
nan,  Wolff,  Parker  and  Robinson,  Fillen- 
baum,  Parham,  v.  439. 
Eye  and   Ear,  Congenital  Defects  of— 
Snell.  v,  441. 
Rel.itions  iif     I'd.vlfv,  Kipp,  iii.  129;  Mac- 


kiiihi 


Wil.UUMltll, 


1,30. 


EVF, 


^    IN     I  UK— Burnett,  Carter, 
l:ikl;ik..w.  iii.  174. 

AND  Sk\I  AL  OliCANS,  RELATION    OF— PoW- 

ei's,  iii.  131. 

AND  Tekth.  Rflatiiin  OF— Brubaker,  R)i- 
moan.  Tvtht.  Itrilnrd.  Brunschvig,  iii. 
l.iil;    ItnuMi.-.  Zi.  lu,  iii.  1.31. 

Bksi  Mi, 11 ^  mi    iir.iAiMNG  Antisepsis 

IN  iii-KKA  I  HISS  ii\  —Carter.  Rohmer, 
Schumauu.  Burnett,  Weeks,  iii.  174. 

Classification  OF  Palsies  OF,  in  Diseases 
OF  Nose — (iowors,  iii.  144. 

Complh:ations  of,  in  Malaria  —  Bull, 
Javal.  LandoU-Ponect.  Sedan,  iii.  108. 

In  Measles  —  Galezowski,  Trousseau,  iii. 
107. 

Constitutional  Diseases  of,  in  the 
Light  of  Embryology— Tweedy,  iii.  2. 

Diseases  of.  and  Nasal  Diseases.  Con- 
nectio.n  Between— Nieden.  iii.  101. 

Diseases  of  Due  to  Naso-Pharyngeal 
Zcim.  iii.  10'). 

Efkki'ts  of  ViiirviMHiA  ON — Gaud,  iii. 
IIJ:  lirliliiHl.'  I  r.iisseau.  Filrst,  Net- 
ilr.|M|,,  \mlrr,,,ii  i;iuin.  Deutsehmann, 
l.;iiMl---li.r:j,  j:m-;~Uv,  iii.  113;  Carl 
Il.-r/.og.  iii.  lit. 

Embolism  of  Vessels  of,  in  Puerperal 
Fever— Wngenmann,  iii.  136. 

ENrrir\Tinv  wd  Kvisceratio.v  of  Com- 
iMK\ii\r  Minns  or  Frost,  Crouze- 
frMr,  i;,.,krr.  Aril,  I'liliilii.  Oslo,  Lang, 
iii.  s:;:  (h.-Mlbiiiii.  M.iiitlincr,  Cross, 
Carter,  Kiiapp,  Rcntmi.  K-  :ill.  Miil.s.  iii. 

84:  Lang.Taylor.  Bri— -   n-li,  iii.s.'>. 

During  Pregnancy-  !'>  Lulliii.  m.  l.iii. 

Foreign  Bodies  in  -  Di.-l.i.-nii.  lierircr. 
Armaignac.  Bowen,  Dujardin,  Cbis- 
holm,  iii.  88;  Noyes,  Tangeman,  Bourn- 
onville,  Pfalz,  iii.  89. 

Removal  by  Electro-Magnet  —  Minor. 
Sinclair,  Wolf  berg,  Neese.  iii.  89. 

Gastric  Origin  of  Diseases  of— Turn- 
bull,  Clement,  iii.  131. 
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Eve  {eonliiiufti).  ... 

functional  disorders  of. :••■■]]]■  jf 

gastric  origin  of  disea^ies  of.. ...in.  131 

herpes  loster  of i"-  126 

Ilolden's  instrument  for  testing 
insufficiencies    of    recti     mus- 

„lus iii.  182 

hvstericai  aftection.s  of iii.  ^^^ 

influence  of  menstruation  on  the 

functional  activity  of au.  li* 

injuries  of  the i"-  °" 

fr(>m     concussion     and     explo- 
sions  »'•  *> 

by     melancholia    during    lacta- 

tion JH-  1^? 

by  electric  light )};•  •'} 

from  lightning ]}]■  ^i 

fMm  obstet.  forceps ]]]■  oi 

Jackson's  test-lenses iii-  1^ 


leprosy  of.. 


Excrescences,  Vascular. 
Remove,  cauterize,  iii.  562. 


Exophthalmos,  Pclsati.vg. 

Lig.  com.  carotid,  dig.  com- 
press, of  carotid,  iii.  21. 


jiaiiifestations  of  sundry  enceph- 

alic  lesions  in '."•     1** 

materia  medica  and  therapeutics 

„f. iii.  1(.9.  170,  171 

mechanical  aids  for  treatment  of 

disea-ses  of. "'•     1'° 

monolateral  liysterical  aBeetions 

of,  causes  of. •"•     1*' 

motor  apparatus  of,  in  man  and 

vertebrates ]]]■        * 

nervous  diseases  of. "i-     }•* 

nutrition  of. ">•  l-'"'-  102 

Oldham's  device  for  "Franklin 

glasses  '* ***•  1^'^»  ^'^ 

paralysis  of  muscles  of. iii-     141 

parasitic  affections  of. i.    402 

persistent    haemorrhage    in    an- 

terior  chamber  of. .-"i-      o" 

Pnne's    mirror    for    operations 

on i";    182 

rehation  of  anomalies  of,  to  mental 

disorders "••     l-''9 

Schiiiidt-Rimpler's       lens-scoop, 
cystitorae,   cutting    spoon  and 

scarifier i||-     1^9 

self-enucleation  of iii.      *» 

sketch-book  of  llaab .iu.     I'M 

Anderson's  speculum  for  foreign 

bodies  in }}}■    182 

symptoms  in  Graves'  dis in.    Ob 

symptoms  of  pellagra  due  to  de- 
ficient nutrition ill-     105 

transplantation  of iii-      85 

total  hvstericai  paralysis  of  mus- 
cles "of ill-    151 

tubercular  diseases  of. in-    110 

visual  disturbance  of  function..iii.      94 
"Wolf  berg's    "hydrophilous    pa- 
per" dressing  for iii-    182 

xeroderma  pigmentosa  of. iii.    100 

and  ear,  congenital  defects  of..-y.    441 

relations  of. iii-    l-'*' 

and     sexual     organs,     relations 
of iii-    I''" 

Eyeball,    minute   anatomy   of  cell- 

nests  of  motor  nerves  of. v.    274 

Eye-cells  (porcelain)  of  'Wicherkie- 

wicz iii-    182 

Eye-glasses,  Chinese  mica iii-    183 

Eyelash  in  ant.  chamber  of iii.      42 

Eyelashes   and    eyebrows,   pediculis 

pubis  of. iii-     102 

Eyelid,  abscess  of  lower,  from  dental 

periostitis iii.  101 

chalazion iij-  18 

blepharitis-ciliaris,  cancer  of.iii.  18 
encapsuled  sarcoma  of  mistaken 

for  chalazion iii-  18 

skin-grafting  on iii-  18 

transj.arentcvsts  of.  arising  from 

glands  of  Moll iii.  18 


Extkacterine  Pregnanct. 
Galvano-puncture,  galvanic 
shocks  (strong)  through 
mass,  tetanize  foetus  by 
strong  faradic  cur.  one  pole 
in  vag.  and  one  over  mass 
for  one  hr.,  after-treat,  sta- 
bile appl.  of  galv.  cur.,  v.  38. 


Eye,  Herpes  Zoster  of. 

Arsen.  rliei  e.t  sod.  or  qiiin., 
farad,  cur.,  if  kerat.  airop., 
unijt.  hij.  ox.  rub  gr.  x., 
morph.  gr.  ii.j  qiiiii.  antisep., 
canter}',  iii.  127. 


Persistent  H^morr.  in  Ant. 
Chamber  of. 
Eri/ol.  int.,  iii.  86. 


Eteball,  Burns  or. 

Atrop.  1-10,  cocaine  1-20,  ac. 
olric.  1,  o/.  oliv.  9,  iii.  88. 


Evelids,  diseases  of. iii. 

erectile  tumors  of iii. 

hipus  vulgaris  of. iij. 

lupus  vulgaris  of. iii- 

monocular  and  binocular  closure 


of. 


Eves  and  nose,  relations  of iii. 

and  teeth,  relations  of. iii. 


17 


Eyelids,  Sarcoma  or 

Incision  and   expression,  iii 


Erectile  Tumors  of. 
Cautery,  iii.  18. 


I-UPUS. 

Aciil  pijruqiiL  lor.,  iii.  18. 


EVK  (conlinual). 

llEKi'ES  Zoster  of  —  Mittendorf,  in.  12t): 

Whoclock,  llera,  Uurruty,  iii.  127. 
HvsTEKU-AL  Affections  of— Finkelstein, 

iii.  150. 
Influence   of    Menstruation    on    the 

Functional  Ai  riviTV  of— Finkelstein, 

iii-  l-^*-  r  ,.     V. 

IN.IURV  TO,  BY  Electric  Light— O.  Mar- 
tin, Phillips,  iii.  91. 

BY    MELANCIIOLICS    DURING     LACTATION  — 

Crouigneau.  Mackinlay,  iii.  136. 

FRO.M      CO.NCUSSION        AND       EXPLOSIONS  — 

.Mules.   Franke.  Philipsen,   iii.  86;   von 
llippjl.  Grossmann,  Shah,  iii.  87. 
FROM   Obstet.    Forceps  — Berger.  Buller, 

iii- 87.  .       ,.,        ...   ,., 

FROM  Lightning— Knies.  Silex.  in.  91. 
Lei-kosy  of  — -Seuondi.  Mazza.  Vincentiis. 

iii.  99;  Kapoui.  Buckmau,  iii.  100. 
Monolateral    Hysterical    Affections 

OF,  Cause  of— Potain,  iii.  HW. 
Motor  Apparatus  of,  in  Man  and  Ver- 
tebrates—Motais,  iii.  4;  Powers,  lii.  5. 
Nutrition    of  — Panas,  Gilford,    iii.    15: 
Randall,  Kollock,  C.  S.  TurnbuU,  in.  16. 
Pahvlvsis   ok    Muscles    of  —  Westphal, 
Coroenne,   Remak,   iii.   141;    Eisenlohr, 
iii.  U2. 
Persistent  Hemorrhage  in  Anterior 

Chamber  of— Bettmann,  iii.  86. 
Relation  of  Anomalies  of,  to  Mental 
Disorders  —  Lautenbach,    Oliver,    in. 
1,59;    Condberg,    Stevens.    Berlin.    Wil- 
brand.  iii.  160.  . 

Self-Enucleation   of— Mackinlay,  Cro- 
uigneau, Fulton,  iii.  8.'). 
St.*tistics  of  Diseases  of— Magnus,  in. 
183;  Howe,  Noyes.Corradi.Kubli.  Steffan, 
iii.  184;  Ricker,  Lopez,  Tiffany,  iii.  185. 
Surgical    Instruments    for— Schmidt- 
Rimpler.  iii.  176;  Briggs.  Browne,  Dale, 
Theobald,  Prince,  Eulenberg,  in.  177. 
Symptoms  of  Pellegra  Due  to  Defici- 
ent Nutrition— Rampoldi,  iii.  105. 
Total      Hysterical      Paralysis      of 

Muscles  of— Borel,  iii.  151. 
Transplantation    of— May,    Bradford, 

Baraban.  and  Rohmer,  iii.  85. 
Tubercular  Diseasf,s  of— Zieminski. 
Reuss,  Verrev,  Stiilting,  Rampoldi.  in. 
110  ;  Fuch,  Pagensticher.  Panas.  'W^airen- 
manu,  Neese,  Brailey,  and  Hartley,  in. 
111.  „     J     ... 

Xeroderma  Pigmentosa  of— Reed.  in. 

100.  „  „      , 

Diabetes   on    the  —  llirschberg,  RoUand 

iii.  Ill;  La.srange,  Senut.  Schirmer.  De 

Wocker,    Kamocki,    Deutschmann.    iii. 

112- 
DiPHTHERlA    ON    THE  —  Alt,    Trousseau, 
Fox,    iii-    109;     Gillet    de   Grandmont, 
Changarnier,  Coppez.  Remak,  Zieminski. 
iii.  110.  ^     ^ 

Gout    and    Rheumatism    on  —  Zychoii, 
iii.  108;   J.  Hutchinson,  Panas,  Maunao. 
iii.  109. 
Section  and  Stimulation  of  Cervical 

Sympathetic  on— iii.  106. 
Syphilis  on— Mra(;ek,    iii.  114:     Browne. 
Trousseau.  Tepliachme.  iii.  121 ;  Abadie, 
Martinean.    Beswick.    Ruckcrt,  Halten- 
holf,  Hogg,  Haiili.  Gradle,  Tornanitzki, 
iii.  122:  t)ppeuheini,  iii.  123. 
Eyeball.  Minute  Anatomy  of  Cell-Nests 
OF  Motor  Nerves  of— Duval  and   Ln- 
bonlc.  Von  Guddcii.  .1.  Nussbaum.  Broad- 
bent.  Mendel,  I.rf!gemlre.  and   Berger.  v. 
276:  Hitzig.  v.  277. 
Eyelashes  and  Eyebrows.  Pediculis  Pubis 

OF— Despagnet.  iii.  101. 

Eyelid.  Abscess  of  Lower,  from  Dental 

Periostitis— Ziem,  iii.  101;  Chalazion. 

Dehenne,  iii.  18.  ... 

Encapsuled  Sarcoma  of— Randall,  in. 

18.  ...    ,„ 

Erectile  Tumors  of— Guaran.  in.  18. 
Transparent  Cysts  of— Tartuferi.  iii.  18 
Lupus  of— Ware.  iii.  H.  ... 

Lupus  Vulgaris  of— "Ware.  in.  101. 
Monocular  and  Binocular  Closure  of 

-    Langcndorlf,  iii.  3. 
Skin-Grafting      on    —  'Wicherkiewicz. 
(iriiser.  iii.  IS. 
Eyes  and  Nose.  Relations  of  — Ziem.  lu. 
127:  Bobone.  Berger.  Bettmann.  Gradle, 
iii.  128;  Hack,  Sclimidt-Rimpler,  iii.  I'iS. 
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Face,  foreign  bodies  in iii.  454 

persistent  wUema  of. ii-  365 

Facial  nerve,  central  origin  of  ocular 

fibres  of iii.  2 

Fallopian  tul>e.  catheterization  of..iv.  117 

structnre  of v.  :i9i 

Fat,  absorption  of.  in  intestine v.  ,3.31 

Femur,  fracture  of  neck  of. ii.  263 

Fertility iv.  159 

Fcrnun,  iron  iv.  463 

Fever,  pernicious  urethral ii.  220 

Fevers i.  226 

general  pathology  of. i.  221) 

treatment  of. i.  238 

Fibrin,  stain  for v.  374 

Fibromata  of  the  nose iii-  202 

Fibromata ii.  4.30 

Fiji,  medical  demography  <if v.  190 

Fissures  of  the  tongue i.  293 

FistuI.'E.  gastro-inlestinal  and  intcr- 

intestinal i.  375 

Flat-foot iv.  414 

cause  and  treatment  of. iv.  414 

Flavoring    extracts,    artificial     jier- 

fumes  in v.  235 

Fluke-worms,  trcniatoda i.  389 

Fluorides iv.  463 

Foetal  ducts,  involution  of. v.  414 

expulsion,  post-mortem iv.  224 

Foeticide  and  infanticide v.  151 

Foetus  foliaceous v.  450 

influence  of  nuiternal  impressions 

upon  the iv.  161 

Fotid      adulterations,     international 

no'usurcs  against v.  2.38 

plivsi<)ln;;ical   effects  of  coloring 

niuttcis  on v.  2.34 

supply,  hygienic  study  of. v.  229 

Foot,  aniimtations  of. ii.  27,5 

excision  of. ii.  282 

Force  in  orthodontia,  external iii.  .')47 

Foreign  bodies  in  bladder,  removal 

of ii.  229 

Forests  on  marshy   lands,    sanitary 

value  of V.  225 

Fracture  of  clavicle ii.  263 

of  first  rib ii.  262 

intrauterine ii.  260 

of  neck  of  femur ii.  263 

..f  patella ii.  265 

of  skull ii.  260 

of  vertebnc ii.  268 

France,    causes   of   depopulation   of 

parts  of V.  177 

epidemics  in v.  2i"i3 

Franklinism,  causes  of  revival  of....v.  69 

French  springs  and  baths v.  43 

Friedreich's  disease i.  96 

Frontal  sinus,  absce.s8  of. iii.  274 

probing  of...-. iii.  274 

Funis,  prolapse  of  the iv.  222 

Funincles,   pathogenesis   and    treat- 
ment of ii.  327 

Gall-bladder,  amount  and   nature  of 

secretion  of. v.  3.36 

snrgery  of ii.  117 

Gall-stone  cholestcrine  not  from  the 

bile i.  321 

Gall-stones i.  .321 

treatment  by  olive  oil i.  325 

vomiting  of. i.  324 

Galvanic  measurement  and  dosage,  v.  47 
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Feveb. 

Alcohol,  i.  238 ;  baths,  i.  239 : 
(ixjjgen,  cold  baths,  pot. 
rhlor.,  iodattnf  and  6ro- 
mtttex,  alcohol,  milk,  i.  241 ; 
i/tt/cerine  antij'cbrine,  acitl 
tiulici/l.,  acid  carhol.,  baths, 
i.  242;  verat.  rir.,  aronitr, 
(/el-sfin.,  ninniiin.  snliry.,  i. 
21.3;     nmuii.n.    solir,/.    with 

purrlim,  i;irinii,  li i/il rochhir. 
hypoderm.,  i.  244 :  tartar 
rlnetic  sol.  for  loss  of  hair, 
nitrogtra  inhal.,  oxi/yen  in- 
hal.,  i.  245;  Jacobi  on  ali- 
mentation, i.  245;  Dufly  on 
alimentation,  i.  24() :  Du  jar- 
din-Beaumetz  on  alimenta- 
tion, i.  247;  Nevin  on  ali- 
mentation, i.  24S;  alroliol, 
iv.  419;  oiiiyl  hgtlrnte,  iv. 
424;  ayiti/chrini^  0.25  gm. 
dos.  2.0  gm.  p.d.,  iv.  426 ; 
uiilijiyriiie,  iv.  439;  hfin. 
anilkle  0.5  gm.  dose,  iv.  448  : 
coffee  (strong  infusion),  iv. 
451 ;  quiniiv.  (hypod.)  carbo- 
inidc,  iv.  453  :  ammon.  sali- 
njUite.  gr.  8-10  g.  2-4  h.,  iv. 
49S ;  cold  baths,  iv.  514. 

Fibroma  of  the  Nose. 
Electrolysis,  iii.  262. 

Fissure  of  Nri-pi.E. 

Unyl.  zinri  nrlJ,,  iiiu/t.  7(1/- 
drarq.  aiiiiinm..  \\ .  L'i'.l;  mt. 
of  silver,  tim-.  I,i nr-mn,  rar- 
holic  acid,  vtii/t.  hydrari). 
ammon.,  iv.  2.50. 

Flat-Foot. 

Shoes,  Ogston's  op.,  iv.  416 : 
Kolbe  appar.,  iv.  407 ;  splints, 
iv.  4<)7 ;  St.  Germain  appar., 
iv.  408 ;  traction,  iv.  408. 

Fi.cke-Worms,  Trematoda. 
Iron,  Bland's  pills,  i.  390. 

Foreign  Bodies,  Removal  of. 
Evacuating  catheter,  suction, 
DeForrest  Willard's  litho- 
lapaxy  evacuator,  ii.  229. 

Fracture  of  Patella. 

Suture  of  fragments,  ii.  265  ; 
massage,  ii.  206 ;  Malgaig- 
ne's  hooks,  ii.  207. 

of  Neck  of  Femcr. 
Long   splint,  no   extension, 
ii.  263. 

Fractures,  Dislocations  and 
Sprains. 
Massage,  ii.  2.58 ;  bone  trans- 
plantation,   ii.    259;      ivory 
pegs,  ii.  260. 

Furuncles. 

Carhol.  acid  inject.  2'^,  in- 
cision and  disinfect,  appli- 
ances, ointment  of  red  pre- 
rip.  10  parts,  lanolin  100 
parts,  ii.  .327;  ■■/''<.  roniphor 
or  tr.  hidiiir.  l,:itlis  of  soda, 
(ihini  or  i,i'i;-:n-ii  l.ir/, l„rjd,; 
cali-Auni  sulphide  inter.,  iron 
ioilit/e,  locally  tr.  arnica,  and 
tannic  acid,  gum  acacia,  ii. 
328. 

Ga.vgre.ve. 

Amputation,  ii.  .500. 

Gastralgia. 

Aciil  arscn.  gr.  1-24  and  ext. 
gent.  gr.  ij  t.a.,  i.  .306;  coun- 
ter-irritation, generous  diet, 
i.  .307. 

Ga.stritis. 

Kefir,  iv.  422 ;  hydrobromic 
arid,  iv.  4.50;  cocaine  to 
facilitate  lavage,  iv.  454; 
oj-yyen  inhal.,  iv.  489. 


AUTHORS   QUOTED. 


Facial  Nerve,  Central  Origin  of  Ocular 

Fibres  of— Mendel,  Nussbaum,  iii.  2. 
Fallopian  Tube,  Catheterizatio.v    of— A. 

GiJnner,     iv.     117;     Widmer,     Bircholl, 

Doran,  M.  Duncan,  iv.  118. 
Sthui'tuke  of— Orthman,  v.  394. . 
Fat,  Absorption  of,   in  Intestine— Griin- 

hagen,  Schaefer,  Mall,  v.  331. 
Ferru.m— Iron— Losio,  iv.  463. 
Fever.  General   Pathology  of— Macalister,  i. 

226;   Maclagan,  i.  228;  Austin  Flint,  i. 

22<t:    Wood,    i.    Z31 ;    Collie,   Hobhouse, 

lliisel,  i.  232;    llandficld  Jones,  i.  235; 

Sylvaand  Pescardo.  Bokai.  i.  2.'J*> ;  Amiel, 

N'evin,  i.  '£i7 ;  Zweifel.  Nevin,  i.  2;iH. 
Treatment  of^Collie.  i  2;iS;  Austin  Flint. 

i.  239 :  Albert  Robin.  Dujardin-Bcaumetz, 

i.  211  :    Glax,   Semmola,    Hare.    Finkler. 

Liiwenberg.    i.   242;    Unverricht,    Bcall, 

.*^eay.  Barnett,  Sullivan,  i.  243;  Sydney 

Pbillips.    Da    Costa,    i.    244;     Po'ulaiii, 

\'alen'iuela.  Jacobi,  i.  245 ;  Duffy,  i.  240 ; 

Dujarilin-Beanmetz,    i.    247 ;    Nevin,   i. 

24,S. 
Fibrin,  Stain  for— Weigert,  v.  374. 
Fibroma  of  the  Nose— Pluyette,  Massei,  Rey 

Co'izolino,  Lincoln,  De  Rossi,  iii.  262. 
Fibromata- S.  W.  Gross,  ii.  435. 
Fiji.  Medical   De.mograpiiv   of— Blvtb,  v. 

190;  Becchy.  v.  191. 
Flat-foot— Barling,   iv.   414 ;    references,   iv. 

410. 
Flavoring  E.\tracts,  Artificial  Perfumes 

IN — Poincare  and  Vallois.  v.  235. 
Fluke-worms— Thenatoda— Hatch,    i.   ;i89; 

Hartley,  Eyles,  Napier,  i.  390. 
Fluorides— Lucas,  iv.  40.3. 
F(I-;tal  Ducts,  Involution  of— Theremin,  v. 

414. 
Ex  pulsion  or.  Post-  Mortem— Korsch,  iv. 

224. 
Foetus.  Foliaceous— Napier,  v.  4.50. 

Influence   of   Maternal    Impressions 

upon  the — Barker,  iv.  101;   Busey,  E. 

Frank,  Exner.  Frankel,  iv.  162. 
Foods.  Adultehatio-vs  of — Gemmell.v.  233. 
Adui.terations,   International.   Meas- 
ures   Against  —  Brouardel,     Pouchct, 

llilger.  v.  239. 
Physiological    Effects     of    Colori.ng 

Matters  on — Arloing  andCazeneuve^v. 

2:}4. 
Forests    on     Marsht    Lands,     Sanitary 

Value  of- Fazio,  v.  226. 
Formation  of  Artificial  Anus,  Inguinal 

C0LOT0.MY  — Allingham,     Jr.,     ii.    173; 

Cripps.  ii.  177- 
Fracture  of  Clavicle — Bennett  and  Flinn, 

Ringwood,  ii.  263. 
First  Rib— Lane,  ii.  262;  Marsh,  Messiter, 

ii.  263. 
Neck  of  Femur— Raven,  ii.  263. 
OF   Patella — Von   Bergmann,   Kinnisson, 

ii.  205 ;  Fowler,  Von  Bergmann,  Lange. 

Bogdanik,      Von  Bergmann,      ii.     'Mi; 

Anderson,  ii.  2<>7. 
Fractures,    Dislocations    and    Sprains- 

Deshmgchamps,   Poncet,   ii.   2.59;  Socin, 

Bircher,  ii.  200. 
INTRA-UTERINE— Linck.  Braun.  ii.  260. 
of  Skull— Ercilza,   ii.   201;    Berger    and 

Klumpkc.  ii.  21)2. 
of  Vertebra; — Quenu.  ii.  20.S. 
France,  Causes  of  Depopulation  of  Parts 

OF— Guirard.  v.  177;  Lacassagne,  v.  178. 
Epide.mics  in— Coffee,  DaroUe.  Gibert,  Du- 

jardin-Beaumetz,  v.  253;    Mauricet,    v. 

2.54. 
Friedrkicii's  Disease — Freyer,  Mendel,  i.90; 

Mastin,  i.  97. 
Funis,  Prolapse  of  the— Maygrier,  iv.222. 
Furuncles  —  Bockhart,    Eseherich.    llergot, 

Chambard.  Voituriez.  Bidder,  Jorisenne, 

Van  Rentergehen,  Halle,  Palasne,  ii.  328. 

Gall-bladder,  Amount  and  Nature  of  Se- 
CRETIO.v  of— Birch  and  Spong,  v.  336. 

Galvanic  Measurement  and  Dosage— 
Rockwell,  Martin,  Engelmann,  Massey, 
Bailey,  v.  47  ;  Vigouroux,  v.  .50. 

Galvanoplasty  of  Human  Bodies— Kergo- 
vatz.  Masscdaglia,  v.  260. 

Gangrkne— Ozcnne,  ii.  481;  Horner,  ii.  483; 
Will,  Lang,  ii.  4S4. 

Gastralgia— Sawyer,  i.  .306. 

Gastrectomy— Senn.  Czerny.  Rvdygier,  ii.8.5. 

GastricVeins, Valves  in— 'Hoclistetter,v.  288. 
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tJalvano-cauterv,  the v.  63 

new  uses  of. v.  63 

Galvanoplusty  uf  human  budies v.  260 

Gangrene ii.  481 

and  se|itiiieMiia. ii.  !HM 

Lang's  niethud   of   diagnusis    of 

probable ii.  4^ 

Garbage,  disposal  of. v.  241 

Gius-lighting,  electric  appliance  for,  v.  'Mi 

Ga3-st<ive3,  vitiation  of  air  \>y v.  212 

Gastralgia i.  306 

Gastrectomy ii.  K5 

Gastric  cancer i.  3IU 

treatment  of. i.  314 

ulcer i.  307 

veins,  valves  in v.  288 

Gaultheria,  oil  of. iv.  464 

Gastrocele v.  449 

Gastro-enterostomy ii.  88 

method  of  ofieration ii.  89 

statistics  of. _ii.  88 

Gastrostomy,  fcisibility  of. ii.  81 

indications  for  and  statistics  of.ii.  82 

operation ii.  82 

Gelatine,  liquefaction  by  bacteria...v.  511 
Genital  organs   of  female,  lymphat- 
ics of. v.  287 

Genito-urinary  surgical  diseases.. ..ii.  205 

Genito-urinary  system,  anatomy  of. v.  285 

tract,  development  of  fcctal v.  415 

German    mineral     springs    and    re- 
sorts  V.  40 

Geranium  maculatum iv.  464 

Glanders ii.  330 

Glaucoma iii.  76 

pathogenesis  of. iii.  76 

treatment  of. iii.  78 

primary,  due  to  amenorrha:a..iii.  78 
Gleditschine.local  anaesthesia from.ii.  528 
Glengarriff  and   Queenstown,  as  re- 
sorts for  phthisis  and  asthma. v.  34 
Glioma,    endophytum    and    exophy- 

tum ". iii.  71 

Globe,  diseases  of  the iii.  82 

surgical  ojierations  upon  the. ..iii.  83 

Glottis,  spasm  of. iii.  307 

treatment  of. iii.  308 

Glvcerine iv.  465 

Goitre iii.  .'436 

galvano-cautery  in v.  64 

morbid  anatomy  of. iii.  337 

pathogenesis  of. iii.  336 

symptoms  of. iii.  337 

treatment  of. iii.  338 

Gonococcus,    the.    and  its      recogni- 
tion   ..V.  1.33 

Gonorrhtca ii.  440 

complications ii.  445 

of  the  rectum ii.  102 

etiology ii.  44:{ 

patholo'.'y ii.  440 

treatment  of. ii.  441; 

G)Ut i.  436 

pathology  and  path,  anat i.  438 

relation  to  diabetes i.  4.54 

treatment  of. I.  .|{9 

Gout  and  rheimatism i.  42H 

Graves  disease iii.  .^44 

morbid  anat iii.  3}.-) 

patho^'encsis iii.  344 

symptoms iii.  3(G 

treatment  of. iii.  346 

Gray  matter  of  cord,  minute  anatoinv 

ofpost.  horns  of. v.  274 

Great   Britain,   mineral  waters  and 

baths  of. V.  45 

Grindelia       robusta,       physiological 

action iv.  .5,36 

Growth  and  age v.  359 

di.ie.ises  of v.  ,362 

of  school  children v.  ;j<il 

of  tissues v.  359 

influence  of   the  circulation   on 

the V.  ,360 

Guaiac iv.  466 

Gunshot    and   punctured    wounds  of 

held ii.  299 

Gustatory  nerves,  specific  energy  of. 

demonstrated v.  355 
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Gastrody.ma. 

BtHinitth  suhnitrntu,  iv.  448  : 
ruraiif  sol.  (1-600)  Sss  g.  '^ 
h..  iv.  454;  >;,llins<miii 
raniid.,  iv.  456. 


Ge.nito-Uui.varv  Disease. 

Cijiaine  ana:sthesia  in,  ii, 
229. 

Germicides. 

Corr.  sub.  with  sihI.  rhinriile, 
mumti'ii  bir/iftn\,  corr.  .«k6. 
sol.  with  iiiur.  mill,  murcnri/ 
bini,>,li.l.-.  mrrrnrir  chloride 
comb,  with  sidiryl.,  nirbol. 
aiul  benzoic  aciUif,  calcium 
chluriile,  bromine,  and  (fuiii. 
hydrubromate,  iii.  ,5.56 ;  iodo- 
form in  sol.,  biKututh,  sub- 
itKiidf.,  fiHeptol,  ort/iopkenol, 
Kiilphiirir  ncid,  iii.  557. 

Glaucoma. 

Sclerotomy,  eserine,  iridec- 
tomy, sub-conjunctiv.  fistula, 
nerve  stretching,  iii.  79. 

Glioma. 

Enucleation,  iii.  71. 

Glottis,  Spasm  of. 

Prophvlactic  tracheotomv.iii. 
307. 

Goitre. 

Iodine  injections,  iii.  338 : 
injections  of  enjotin  and  ear- 
bolic  arid,  evacuation  and 
injection  tr.ftr.  chbtr,,  iudo- 
Jurm  and  arsenic  internally, 
galvanism,  thuja  locally, 
surgical  removal,  ligation  of 
thyroid  arteries,  enucleation, 
removal  of  istlimus.  scraping 
walls  and  packing  zinc  lo- 
tion, chromic  arid,  iii.  340. 

GO.VORRH(EA. 

Sandal-icood  (til  internally, 
ii.  447 :  oil  of'  tcinterqrcen 
1T1.V  t.d.,  snliri/hile  sw'la  gr. 
XX  o.li.  in  acute  orchitis,  ii. 
448;  abortive  treatment,  ii. 
44(> ;  Welander's  jilan,  ii.  447 ; 
salts  of  thalVmm,  snilie 
bicnrb.  injec,  quinine  injec, 
bichloride  of  nierrun/  injec, 
Guyon's  "in.stillation,"  ii. 
417;  collin-i'mia  cannd.  tr. 
int.,  iv.  4.5S ;  corn  silhjl.  ext. 
5j-iJ,  iv,  458;  pyridine  tri- 
carboxylic aciil  injec,  iv. 
496. 

GONORRHOvA  OF  THE  RECTCM. 
Rest  in  bed,  hot  sitz  baths, 
anodyne  injections,  diet  and 
salines,  ii.  193. 

GOl'T. 

"Flushing"  the  system  by 
water,  i.  439;  iodiiie  jiersist- 
entlv,  i.  4.39:  salicylate 
lithtii,  i.  440  :  manacajl,  ext. 
gtt.  viij-xx  t.d.,  iv.  481 ; 
'I'urkish  baths,  iv.  514 ;  anti- 
pyrine,  iv.  440. 

GoiTTY  Diseases  of  Eye. 

Calomel  insuf,  or  unyt,,  iii. 
108. 

Grave's  Disease. 

Faradic  current,  galvanism, 
cauterization.  turbinat. 
bones,  iii.  346 :  diet,  nitrate 
uranium,  removal  of  isth- 
mus, partial  extirpation,  iii. 
347. 


AUTHORS   QUOTED. 


Gastrocele— Mat/.dorfr,  v.  449. 

Gastro-e.ntehostumy— Wiilfler,  Langenbuch, 
Pearce  Gould,    l{ock»itz.  S.  W.    Gross. 
Luecke,  llahn,  ii.  .ss. 
Method   of  t)i'EKATio.v— Luecke,   ii.  88; 
von  Hacker.  Rockuitz,  ii.  89. 

Gastro-i.ntesti.val  a.no  Ixterintesti.nal 
FISTUL.-E— Dreschfeld,  i.  375. 

Gastrotomy,  I.ndicatio.ns  for  a.nd  Statis- 
tics OF— Zezas.  Mavdl,  ii.  82. 
OPERATio.N— \.  P.  Dandridge,  ii.  82;  S.  D. 
Gross,  Mathis,  Bell,  A.  V.  Bernays,  ii.  83 ; 
Billroth.  Czeriiy,  Lembert,  Luretta,  ii. 
84;  Polaillon.  ii.  8;5. 

Gacltheria,  Oil  of— Lake,  Squibb,  iv.  464. 

Gklati.ne,  Liuuefactio.n  by  Bacteria— 
Koch,  Sternberg,  v.  511. 

Ge.nital  Oki;a.vs  uf  Female,  LvMriiATirs 
OF  —  Poirier,  Sappey,  Lucas-Chamjuou- 
nicre,  Cruvielhicr,  v.  287. 

GE.MTO-URI.VAKV  SlUUERY,  COCAI.VE  A.v^s- 
THESi-\  i.\— Horovltz,  Beltield,  Dubuc,  ii. 
230;  Dubuc,  Perier.  Berger,  ii.  231. 
Tract,  Developme.vt  of  F<ktal— Foster 
and  Balfour,  Haddon,  Lockwood,  Wald- 
eyer,  v.  415. 

Geranium  Maculatlm— Shoemaker,  iv.  4ij4. 

Geu.ma.n  Mineral  Spri.\i;s  a.nd  Resorts— 
E.  Hart,  v.  40. 

Gla.vders — Cadeac  and  Malet,  Sakotski,  Had- 
den,  Arnold,  Barbier,  Coojier,  Kernig,  ii. 
,3.30. 

Glaucoma,  Pathogexesis  of  —  Brugsch, 
Schoen,  Rheindorf,  iii.  76;  Stolting, 
Stilling.  Birnbacher,  Czermak,  Priestly 
Smith,  .Schnabel,  iii.  77;  Howe,  iii.  78; 
Berger,  iii.  81. 
Primary,  Due  to  Ame.norriuea— Lange, 
iii.  1.35. 

Treatment  of— Lanjre.  Randolph,  iii.  78; 
Bunge  and  Pttue;ier.  Sach,  Lawford, 
Berger,  Armaignaj.  Simi.  Vacher,  Mo- 
tais.  Gilmore  and  .Minor,  iii.  79. 

Glioma,  Endophytum  a.nd  Exophytum — 
Dujardiu,  Grolman,  Sinclair,  iii.  71. 

Glyceri.ne— Anacker,  Vainossy,  iv.  465. 

Goitre— I^ejars  and  L«roy,  Romaiiie  Ilulbert, 
Duguet,  Terrillon  and  Sabi  lean,  Morris, 
Giles,  Tivy,  Bruns.  'Wiirner,  iii.33S; 
Baureus,  Haven,  Siuitli.  Beau.  Siiiw, 
Massei.  Reverdin  and  Kocher.  WlilHer, 
Drobeck,  Bayer,  Obalinski,  Weinlcchner, 
iii.  339;  Hahn,  llevdeiireich.  Socin.Garre, 
Koser,  Reverdin,  t)balinski.  Hahn,  Wolff, 
Rubio,  Hofstetter,  Morris.  Terrillon, 
Poncet,  Weideman,  Jones,  Jackson, 
Robson,  Hurry,  iii.  .340. 
Galva.no-cautery  I.N— Genzmer,  v.  63; 
Dumesnil. 

Gonococcus,  the,  and  its  Recognitio.n— 
Loher,  Gram,  v.  1.'53. 

GoxoRRHCEA  —  Sigmund,  Schwartz,  ii.  411; 
Sinclair,  ii.  442 ;  Thorbum,  Allen, 
Czseri,  Burchardt,  ii.  443;  Zei.ssl,  See, 
ii.  441;  Tommasoli,  Rona,  Post.  Voille- 
maicr,  Villeneuve,  ii.  4-15;  Post,  Murchi- 
son,  Delalield,  ii.  446;  AVuIander,  ii.  44li; 
Kreis  and  Goll,  Caste!Ian,  L'dssun, 
Brewer,  Guyon,  ii.  447;  Latzel.  ii.  417; 
Posner,  Taylor,  Pignoret,  ii.  tlS. 

Gout  —  Granville,  Ebstein,  i.  4.37 :  Paget, 
O'Connor,  Garrod,  i.  4:59. 

Grate's  Disease— Clark,  Snell,  Durdufi, 
Jendriissik,  iii.  341;  Durdufi,  Miibius. 
Weideman,  Haase.  Bristowe.  Iligglns, 
Clark,  iii.  345;  Debreuilh.  W.dfe-.u'.eu, 
Vigouroux,  Lucy,  Drummond.  West, 
Katsaras,  Fitzgerald. Snell.  Miibius, West, 
Drummond,  Peterson.  Collins,  Hutchin- 
son, West,  Peterson.  Hadden,  Nichols, 
Hack,  Chiari,  iii.  346;  Fritch.  Bristowe, 
Lister.  Fraser,  iii.  317. 

Gray  Matter  of  Cord,  Minute  Anato.my 
OF  Post.  Horns  of — 'Virchow,  Golgi, 
v.  274. 

Grindelia  Robusta,  Piiysiolo<;i<;al  Actio.v 
— Dobniklowski.  iv.  .536. 

Growth,  Diseases  of— Nicalodoni,  Dauchez, 
V.  362. 
OF  School-children- Landsberger, V. 361; 
Bowditch,  Mailing  Hansen,  Cordein>, 
V.  .362. 
of  Tissues.  I.nfluence  of  the  Circula- 
Tio.N  ().N  THE — Samuel,  v.  ,360. 

Gustatory  Nerves,  Specific  Eseri:y  of. 
Demonstrated — Howell  and  Kastle,  v. 
356. 


536 


INDEX. 


GENERAL  INDEX. 


Habitation,  effects  on  life  of. v.  173 

hygieuie  study  of. v.  239 

Hifimatomvelia i.  85 

Ilaemoglobinouietres i.  407 

Ilajraoglobiimria  i.  493 

etiolog}'  of. i.  526 

symptomatology    and    pathology 

"  of. i.  529 

Hiemopliilia i.  419 

pathogenesis i.  419 

H£emorrh:ige,  cerebral i.  43 

pathology  of. i.  44 

treatment  of. i.  45 

intermeuingeal i.  47 

intracranial ii.  1 

post-partum iv.  198 

Hajmorrhoids ii.  160 

Hamamelis iv.  466 

Hands,  disinfection  of. lii.  552 

Hanging,   a  cau.se  of   instantaneous 

death  by v.  140 

and  strangulation v.  140 

Hare-lip iii.  437 

and  cleft  palate ii.  297 

Hastings  and    St.   Leonards-on-Sea, 

advantages  for  invalids v.  34 

Hawaii,  medical  demography  of... .v.  191 

Hay  fever iii-  266 

etiology  and  pathology  of. iii.  266 

treatment  of iii.  267 

galvano-cautery  in v.  63 

Head  and  neck,  diseases  and  injuries 

of  arterial  system  of. ii.  248 

Headache  and  eye-strain iii.  152 

Health    resorts,    desirable    climatic 

elements  at : v.  13 

Heart,  action  of  the  bile  upon    the 

contractility  of  the v.  322 

anomalies  of. v.  436 

beat,   relation   of  to  the  gaseous 

exchanges  of  the  body v.  340 

danger  from  elcL'trical  stimula- 
tion in  sudden  failure  of. v.  ,318 

disease  and  anaesthetics ii.  521 

eftect  of  calcium,  iiotassiuni,  and 
sodium  salts  ujion  the  contrac- 
tility of  the v.  321 

muscarin  stand-still,  on  electri- 
cal condition  of. v.  320 

fibrillar  contraction  of  ventricles 

of. y.  317 

functional  diseases  of. i.  219 

diagnosis  of i.  219 

etiology  of. i-  214 

pathology  of. i.  214 

prognosis  of i.  219 

symptoms  of. i.  217 

inhibitory  nerves  of,  experiments 

on y.  319 

nervous  debility  of. i.  181 

structures  in  one  month  foetus..v.  413 

valvular  disease  of. i.  191 

diagnosis  of. i.  197 

etimogy  of. i.  191 

pathology  of i.  194 

prognosis  of. i.  199 

symptoms  of. i.  197 

treatment  of. i.  202 

wounds  of ii.  302 

Heat  centres  in  brain v.  343 

<'omparative    effects  of  dry   and 

liquid V.  210 

destructive    ai:tiou    on     bacteria 

of. v.  215 

disinfection  by v.  213 

effects  in  hot  countries  of. v.  218 

on  human  body  of. v.  216 

machines  for  ilisinfection  by v.  215 

relations  of  to  animal  life v.  208 

stroke,  forms  of,  with  symp- 
toms  V.  216 

prophylaxis  of. v.  216,  219 

Hectic  and  thermic  fevers i.  286 

Helleboris  viridis,  effect  on  circula- 
tory system iv.  .5.37 

Hemeralopia  from  aniemia iii.  103 

Ilemiiinopsia iii.  146 

lesion  in i.  2 
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AUTHORS  QUOTED. 


H.SMATOMA  AnRIS. 

Pressure  to  healthy  part, 
massage  immediate,  hot  wat. 
loc.,  galvan.  and  leeches,  iii. 
incision  if  solid,  paracentesis 
if  soft  and  ivdof.  ether  sol. 
25i-105i  Tllxv-xlv,  iii.  220. 


H.«MOPTysis. 

Antipyrin  (giss  ad  og.  Svj) 
inhala.,  iv.  439;  geranium 
mnculat.  ext.  Jl.  5j  hourly, 
iv.  464 ;  ipnac.  xuppus.  gr. 
XX,  iv.  478. 


H.(EMOPTysis  OF  Phthisis. 

Atropine  hypodermically,  iii. 
404. 


HEMORRHAGE,  Arrest  of. 

Nettle  juire^  revulsives  to  the 
liver,  hypodermics  of  atro- 
pine, i.  410. 


HAEMORRHAGE,  PoST-PARTUM. 
Krgotine  hyp.,  iod.  rhlor.  5j 
int.,  iorfo/.  gauze  packing  in 
ut.,  hot  vag.  douche,  iv.  198. 


Hjcmorriioids. 

Excision,  ii.  160,  161 ;  injec- 
tions of  rarbolic  acid,  ii. 
163;  crushing  with  improved 
clamp,  ii.  163;  forcible  dila- 
tation, ii.  163;  cautery,  ii. 
16;$. 


Hare-Lip. 

Moditica.  of   Mirault's   op., 
iii.  438;    Owen's  op.,  iii.  438. 


IlAY  Fever. 

Antiiiiirine  gr.  10-.30  daily, 
aniijehrine  gr.  4-6  daily,  per- 
oxide of  /i!/dr<jiirn  1  part  to  3 
warm  water  inject.,  morphia 
and  atropiu  gr.  l-.'ilKI-l-lOO, 
morjihia  tart.  gr.  1-211-1-10  3 
t.d.  hypod.,  quill,  hi/dmrh. 
5).  tffyrerine  and  ac.  rarb.  iiii 
3.).  i  I-2000part/i.7.;*'-/r/»?.all 
dissol.  by  heat,  applied  loc. 
with  camel's  hair  pencil, 
nasal  bougie  passed  daily, 
galvano-cautery,  iii.  268; 
!/lncial  aeetic  acid  super- 
ficially, nitric  add,  Rahv- 
teau's  iron  gr.  ij,  atn/ch.  gr. 
1-60-1-20  t.d.,  cor<i  wine,  iii. 
269;  stellate  incision  turbi- 
nated, iii.  270;  resorcin 
spray,  iv.  496. 


Headache. 

Antipyrine,  iv.  441  ;  rannahix 
ind.  ext.  gr.  >i  m.  and  n.  in- 
iucreased  to  gr.  1  or  2,  iv.  450. 


HABITATIo^%   Effects  on   Life   of — Geike, 

Fothergill.  v.  173. 
II.EMATOMYELIA — Levden.  i.  83. 
II^MOGLOBINOMEIKES — Sioling,  1.407. 
H.^MOPuii.iA  —  Henry   Skelton,    Edniuud    C. 
Wendt.  J.  K.  Caldwell,  i.  420;  Savoye, 
Blake.  Chambers,  i.  419;  James  Graham, 
Herbert  W.  Page,  i.  420;  H.  Hughes,  i.  419. 
H^MOULOBiJidiMiA — .Silbermann. 
ILemorrhage,    Arrest    of— Les    Nouveaux 
Kemcdes,  i.  410;  Petit,  i.  410. 
Cehebral  — Gerhardt,    L(jwenfeld,    i.    44; 
Bouchard,  Charcot.  Blanc.  Braddon,  i.  4.^i. 
I.NTEKME.Ni.NGEAL — Armstrong,  i.  47. 
INTHACKA-NIAL— Senger.  Annstrung.   ii.   1  ; 
Ceci,  ii.  2;   Schneider,  ii.  3;  Kroenlein, 
ii.  4. 
PosT-FARTiTM— Schijnberg,  iv.  198 ;  A.  Diihr- 
ssen,  Griife,  iv.  199. 
UjEMORRHOIU.s  — Whitehead,  ii.   16(1;    Lange, 
Sonnenberg,  Hay nes,  Kelsey,  C.  J.  Smith, 
Verneuil,  Trelat,  ii.  163;  A.  A.  Smith, 
ii.  164. 
Hajmamelis — J.  'V.  Shoemaker,  Owen,  iv.  466. 
Ha.vgi.ng,     a     Cause     of     I.vsta.ntaneous 

Death  bv— Brown-Sequard,  v.  140. 
Hare-lip— Broca,  iii.  437;  Eigenbrixlt,  Owen, 
Verchere,    iii.    438;     Bruueau,    Perron, 
McLeod,  iii.  439. 
Hastings  and  St.   Leonards-on-Sea,    Ad- 
vantages FOR  Invalids— Parsons,  v.  34. 
Hawaii,  Medical  Demography  of— Wood-s, 

V.  191. 
Hay  Fever— Sir  Andrew  Clark,   Cheatham, 
Bloch,  iii.  267  ;  Ingraham,  Bishop,  Moor- 
head, Sir  Morell  Mackenzie,  Roe,  Klingen- 
smith,  Sajous,  iii.  268;   Stf>kes,  iii.  269; 
Chatellier,  J.  N.  Mackenzie,  iii.  270. 
Galvano-cactehy  in— De  H.  Hall,  v.  63. 
Headache  and  Eye-strain— Thomson,  Ste- 
vens, Amidon,  iii.  1.31:  Bickerton,  Culver, 
Ayres,  Bane,  Chisolm,  Higgins,  Sinclair, 
Grandclement,  Parinaud,  BuUer.  Norton, 
Webster.Sinkler.  iii.  152 ;  Charcot, Miiller- 
Lyer,  Liegeois,  Suckling,  Ranney,  Ste- 
vens, iii.  1.53. 
Health-resorts.  Desirable  Climatic  Ele- 

ME.NTS  AT— Assmann,  v.  13. 
Heart.  Action  of  the  Bile  upon  the  Con- 
tractility OF  THE— .Sj>allita.  v.  3'22. 
Anomalies   of — Bury.    Uayden,     v.    436; 

Lamb.  v.  437. 
Beat,    Relatio.n   of    to    Gaseous    Ex- 
changes OF  Body — '\'.  Fleischl,  v.  340. 
Danger  fro.m   Electrical  Stimulation 
in  Sudden  Failure  of  — MacWilliain, 
Laffont,  v.  318. 
Effect    of    Calcium,    Potassium,    and 
SoDic.M  Salts  upon  the  Contractil- 
ity OF  THE— Kinger  and  Buxton,  v.  321. 
Effect    of   Muscarin    Stand-still    on 
Electrical  Condition  of— Gaskell,  v. 
3-20. 
Fibrillar  Contraction  of  Ventricles— 

MiicVVilliam.  v.  317. 
Functional  Diseases  of. 

Diagnosis  of—  Rosenbach,  i.  219. 
Etiology  and  Pathology  of— Mills,  i.  214 ; 
Pramber^er,    Rosenbach,    Richardson, 
Schnell,  i.  215:  AVyss,  Graham,  Bris- 
tow.  Keating  and  Edwards,  Le  Clcrc, 
Duponchol,    Carrieu,    i.    216;    Kelsh, 
Seitz  and  Curschmann,Revilliet,  Peter, 
i.  217. 
Prognosis  of— Stiller,  i.  219. 
Symptoms  of— Grosset,  i.  217;  Robinson, 

Salger,  Potaiu.  Dehio,  i.  218. 

Treatment  of — Wideiiiann,  Ilabershon, 

Richardson,  Beverly,  Robinson,  i.  219. 

Inhibitory  Nerves  of.  Experiments  on 

—Laffont,  MacWilliam,  Gaskell,  v.  319. 

Nervous  Debility  of— Rosenbach,  i.  181. 

Strui'tures  in  One-Month  Fo;tus— Phis- 

alix.  His,  v.  413. 
Valvular  Diseases  of. 

Etiology  of  —  Mills,  Teissier,  I>«yden, 
Schnell,  i.  191 ;  Duroziez,  Land'ouzy, 
Guitcras,  i.  192;  Sibileau,  Fothergill. 
i.  193. 
Pathology  of— Dickinson,  Travis,  Tvirner. 
Hanfofd,  Gairdner,  Graham  Steele, 
Balfour,  Bristowe,  Sainsbury,  i.  194; 
Bristowe.  i.  193;  Malibran.  Porter, 
Jaccoud.  Potherot,  Le  Guen,  i.  196; 
Rosenbach.  Guiterris,  Hocheioger, 
Matray,  Litten,  i.  197. 
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H«niiatroph;r  of  tougue . 

Ui'iniplegia.  infantile.... 

etiolo;;v  of. 

semeitilngy  of.. 
|iatli"l"KV  of.." 

treatment  i>f. j^ 

8pina1 ■■''.•.J  kV 

with  hyiieriestiie.'iia '■  •'•^■'" 

Hepatitis  syph.  in  newlwrii iv.    291 

Iler;naphr<i(lism < '■'•     ^'^'^ 

Ilermaphroditisinus v.    434 
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Hernia  amniotic '.\-  ^ 

diaphrasmatic \\-  \*l 

inguinal  and  femoral u.  J^ 

treatment  by  injection u.  }«< 

radical  operations  for !)•  i*.' 

after-treatment  in  radical  op....ii. 


statistics  of  operations  for ii.  142 

resume  of  treatment \\-  •« 

strangulated ]}■  }~ 

surgery  of "•  « 

umbilical !)•  i^ 


Heakt,  Fu.vctio.nal  Diseasks. 
^SV«/.  cklvr.  sul.  liypoderm., 
„ln/rl,.  gr.  l-3()-l-t)tt  hypo- 
d"fm..  hygiene  and  diet  with 
hrinnul/'.  irnn,  qllill.,  rrijol- 
ill'  and  riiriiiiif,  exercise  and 
moral  inll.,  (tiijitnl.  with  nil. 
flher,  light  diet  with  ignalin, 
jupnin,  wash  out  stom.,  blis- 
ters and  thermo-caut.,  i.  219. 

XEin  (lis  Debility  of. 
Ciiraine  gr.  as  b.d.,  i.  182. 

Overstrain  op. 

Cjcu  iciiie,  iv.  454  :  lioUi,  iv. 
47H. 


Heat  Stroke  (with  high  temper- 

Neutr.  sulph.  t/uin.  hypo- 
derm,  t.d.,  ice  and  cold  etfn- 
sion,  V.  218. 


AUTHORS  QUOTED. 


High     altitudes,    contraindications 
in  phthisis ^• 

Hip,  acute  epiphysitis  of. ii- 

dislocation  of. ;;• 

excision  of. "• 

Hippurates "'• 

Histology ^'• 

Hodgkin's  disease '■ 

Hog  cholera,  bacillus  of v. 

Holtz  static  machine,  improvements 
on ^" 

Homatropine    hydrobromate.   physi- 
ological action 'v. 

Homonymous  visual  fields,  coexcita- 
tionof. '"• 

Horned  men  of  Africa v. 

Hot  wat«r  in  inflammaUiry  diseases 
of  the  eye '"• 

Humerus,   traumatic    separation    of 
upper  epiphysis  of. "■ 

Hydatid  cyst  of  spleen i. 

Hydradenoma,  eruptive ii- 

Hydrargyrum,  mercury iv. 

as  a  diuretic '^• 


293 
270 

277 

467 
392 


Hectic  Fever. 

Antipyrine  1  ^  sol., 


Hemia.vopsia. 

IiHliilfs.  iii.  U5. 


Hemiplegia,  I.nfa.stile. 

Warm  or  cold  baths  and 
chlural,  i.  62;  pnlfiK.  io<i.and 
faradization,  i.  02 ;  solution 
chloral  and  bromide,  i.  63. 

AND  Motor  Paralysis. 
Direct  and  indirect  spark,  v. 
90. 


294 

421 

406 

467 
468 


Spinal. 
Galvanization 
!>,</.,  i.  76. 


and     polns. 


Hydrastis  canadensis »v.  iiu 

Hydrocele "•  242 

Hydrochinon >*'•  •*70 

Hvdrocvanic     acid,     chloralcyanhy- 

"    drate 'V.  471 

Hydrogen  bisulphide.   (See  sulphur.)  ill 

peroxide.     (See  oxygen.) iv.  4<rr 

Hydro-nephrosis '>.  127 

Hyeres,  in  the  Riviera,  as  a  health 

resort V.  ,33 


Hepatic  Colic. 

Wild  ynmfi.  ejri.,  iv.  459. 


Hernia,  Diaphragmatic. 

Von  Horock's  op.,  ii.  1.35. 

I.vGUiNAL  and  Femoral. 
Heaton's  injection  meth.,  ii. 
1,3S;  radicalop.,  ii.  140;  .Mac- 
ewen's  op.  on  sac,  ii.  141. 

Strangulated. 
Radical  op.,  ii.  143. 

Umbilical. 

Omphalectomy,  ii.  I'w. 

Ventral. 

Michael's  op.,  ii.  1.37. 


Hygiene '"•  "-= 

Hygiene  and  epidemiology v.  203 

Hygrophila  spinosa,  use  in  dropsy  ..iv.  471 

Hymen  (the),  a  study  of,  in  Mexican 

women ^'-  "" 


Herpes  Zoster. 
Ethoxycaffune 
p.d.,  iv,  461. 


Hiccough.  . 

Ipecac,  (non-emet.  doses),  iv 

478. 


Hip,  Acute  Epiphysitis  of. 
Phosphorun,  inter.,  ii,  293. 


Prognosis  of— Sir  Andrew  Clark,  Gaird- 
ner,  i.  200 ;  Sauudby,  i.  201. 

Symptoms  and  Diagnosis  of— Neukirch, 
'i.  197 :  LHuillier,  Malibran,  Sibileau, 
Rosenbach,  Stiller,  Roiidot,  i.  19rt; 
Steele.  Cuffer  and  Barbillioii,  i.  19!t. 

Treatment  of—  LieViensteiu,  Kranj.  i. 
202;  Shattuck,  Huchard,  Barr,  Haas, 
i  2113 •  I-c|'ine,  llochliouse.  Hill  and 
Hutciiiuson,  i.  204;  von  Hoist,  Bar- 
tholow,  Herrman,  Seifert,  Notlinagel, 
i  205;  Huchard,  Jendrassik,  Biro, 
Stitler,  Mendelsohn,  Dujardin-Beau- 
iiietz,  Schott,  Schloz,  De  Sandfort. 
Kiernan,  Jaccoud,  i.  206;  Schott,  Neu- 
zold,  i.  207.  .  „  _ 

Heat  Ce.vtres  in  Brain— Ott  and  Carter,  v. 

Comparative     Effects    of    Dry     a.nd 

Liquid— Vinay,    v.    210;    Arloiug    and 

Cornevin,  v.  211. 

Disinfection  by— Parsons,  v.  21.i.     _ 

Effects  IN   Hot   Countries  of— Ireille. 

Davy,  Battray,  Jousset,  J.  B.  Hamilton, 

Stroke,  Forms  of,  with  SYMPToMS--An- 
derson,  v.  216 ;  Lloyd,  Langndge,  Sher- 
wood, V.  217. 
Stroke,  Prophylaxis  of— J.  Anderson,  v. 
216  ;  J.  B.  Hamilton,  v.  219. 

Hectic  Fever— Pribiam,  i.  286. 

Helleboris  Viridis.  Effect  on  Circula- 
TOKY  System— Ischistow  Itch,  iv.  ^• 

Hemeralopia  from  Anemia— Kubli,  m.  103. 

HBMIANOPSIA-Nothnagel,  i.  4  ;Pooley.  Grif- 
fith iii.  145;  Wilbrand,  Story,  Nettle- 
shiii  de  Schweinitz,  Berry,  Kahler, 
BumschewitscU.  Burnett,  iii.  146;  Bur- 
nett, Thomson,  Iii.  147. 

Hemiplegia,  Infantile- Abercrombie,  Bern- 
hardt,   i.    61;    Abercrombie,    West    and 

Spinal— Rosenthal,  i.  76 :  Delmas.  i.  77. 
With  HvPEii^:sTiiESiA— Drum;iiond.  i.  M- 
65. 
Hermapiirdhism— Brouardel.  v.  132. 
HERMAPHHoiiiTisMrs— Pozzi  and  Grattery,  W. 

West.  V.  434 ;  Polailbm.  v.  43V 
Hernia  Amniotic— Auvard.  iv.  211".. 

Diaphragmatic  —  Von  Horocli.   Senn,  n. 

I3i. 

Inguinal  and  Femok.vl  — Weir.  Heaton, 

ii.    l.'W;    De  Garmo.    SchwaUie,    ii.   139; 

Ranke.  Weir,  .\ndarc,'g.  ii.  140;    Hahn, 

B.all,   Matewen.  Socin.  Czerny,   ii.  141; 

Riessel,  Weir,  Segond,  Andareofg,  ii.  142; 

Weir,  Heaton,  ii.  143. 

Umbilical— S.  Jones,  ii.  135 :  S.  Jones.Keen. 

ii.  136;  Routier,  ii.  137.  ..   ,„„ 

Ventral- Michael.ii.  1-37;  Routier,  n.  1.38. 

High    Altitudes,    Contra-indicatio.vs 

against,  in  Phthisis— Denison,  y.  18. 
IIip,  Acute  Epiphysitis  of— Gibney,  ii.  293. 
HiPPURATES— Poulet.  iv.  467. 
lloDGKiNS   Disease— Putnam,    Hanjld    Wil- 
liams. JIacready,  Treves,  Forschheimer, 
Gnitcras.  i.  416. 
Homatropine  Hydrobromate.    Physiolog- 
ical Action- Bever.  de  Schweinitz  and 
Hare.    iv.    5,37;    Tweedy     and    Ringer, 
Martin,  Beyer,  iv.  .T.3S. 
Homonymous  Visual  Fields,  Coexcitation 

of— Schiele,  iii.  6. 
Horned  Men  of  Africa— J.  J-  Lamprey,  A. 

Macalister,  v.  193. 
Hot  Water  in  Inflammatory  Dise.^ses  or 

THE  Eye— Connor,  iii.  175. 
Hydatid  Cyst— BesauQon.  i.  421. 
Hydradenoma,       Eruptive  -Jac<piet      and 

Darier.  ii.  406. 

Hvi.RARiiVHUM  -  Mercury  -  Chaves.  Illmg- 

worth    Pavne,   Schadcck,  Balzer,  iv.  4b<  ; 

Besnier.  llull,  Rosenheim,  Mey.ies.Orioh, 

Cohn.  Biro.  iv.  V*^:    Biegaiiski.  .I-e.V'len. 

Gerhardt.  Nothnagel.  Brainenl   iv.  4Wt. 

Hydrastis  Canadensis— Langgaard,  iv.  4/(i. 

Hydrocele -Perrier,  Dubuc.  Routier,  Reclus, 

Laning.  Wright,  ii.  242. 
Hydrochinon - 

470. 
Hydrocyanic  Acid— Chloralcyanhydrate 

—  Hernics.  iv.  471-  „.  ,       , 

Hydrogen  Peroxide— Henning,  Richardson, 

iv.  470. 
Hvgrine- Oaleiowski,  111.  172. 


Svlvcstrini  and  Picchini,  iv. 
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Hypnotism ii.      512 


HyoBoine iv. 

physiological  aotion iv. 


Hyperacid  vomiting  in  tiilies i. 

Hjpertroplu-  of  liver,  congestive i. 

pseuiio-inusculur i. 

Ilyphtema  jiosterior iii. 

Hypnone iv. 


Hypnotism  and  crime v. 

in  ocular  disease iii. 

phenomena,  aiid  process  of  jiro- 
ducing V. 


Hvpnotization 

Hypoglossal  nerve  nidus 

llyoscine.  use  of  in  e^'e 

Hypospadia,  rctro-balanic 

Hystero-epilepsy 


Ichthyol.. 


Icterus  gravidarum,  significance  for 

mother  and  child  of. iv.     172 


Idiocy i.  540 

Illuminating  gas,  causes  of  vitiation 

of  air  by v.  206 

poisoning  from v.  208 
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AUTHORS  QUOTED. 


Impetigo  herpetiformis ii.  3C1 

Imported   disea-ses,   variation   of  en- 
durance on  foreign  soil  of. v.  172 

Impressions   and    models,  imperfect 

plaster iii-  5(Kt 

Incontinence  of  urine i.  489 

causes  of. i.  489 

treatment  of. i.  490 

India,  medical  demography  of. v.  194 

Indigo iv.  473 

Indigo-carmine  stain v.  372 

Indirect  spark,  length  and  volume  of 

the V.  80 

method  of  application  of  the v.  78 

Inebriety iii.  411 

legal  relations  of. v.  Idl 

morbid  anat iii.  416 

mortality  from  alcohol iii.  420 

nutritive  value  of  alcohol iii.  421 

treatment iii.  420 

Infancy  and  childhood,  dis.  of. iv.  290 

blood  in iv.  290 

dis.  of  respiratory  organs  in...iv.  .300 

morphology  of  blood  in iv.  290 

temperature,  normal  and  abnor- 
mal  iv.  292 

Infanticide,   examination    of   mouth 
and      pharynx      of      newborn 

children  in  suspeerted v.  l.')6 

Infantile  diarrhoea iv.  '.iftli 

Infection  from  post-mortem  ex ii.  .')06 

Infectious  diseases,  dissemination  of 

through  old  books V.  2-M 

Inflammation  of  bone ii.  28.') 

of  joints ii.  293 

urethral ii.  209 

Inguinal  colotomy ii.  173 


HoDGKiN's  Disease. 

Arsmic  in  increasing 
electrolysis,  i.  416. 


HrPERTROPHIED         Gl.ANDl'LAR 

Tissue  Base  of  Toxgue. 
Cauterization,  Churchill's 
tiiifl.  iodine,  5''-S'ii  each 
water  and  glj/CKrine,  loc, 
removal  by  snare  or  cautery, 
attention  to  gastric  disorder, 
iii.  286. 


HvpncEMA,  Posterior. 
Post,  sclei'ot.,  iii.  69. 


Hysteria  and  Allied  Condi- 

TIO.NS. 

Con i urn.  is-.  4.57;  snli.r  iiifini, 
11.  ext.,  5ss  t.  i.  d..  iv.  497  : 
wet  pack  and  shower,  iv. 
514;  sponge  and  douche,  iv. 
515  ;  static  electricity,  v.  92. 

Ingrowing  Toe-nails. 

Cotting's  operation,  iii.  .')58; 
removal  of  nail,  Patin's 
treatment,  anaesthesia  by 
Esmarch's  bandage  and  ether 
spray,  iii.  559;  tminin  sol.. 
lead  water,  Jnuifnn  itni ,  scrape 
nail,  cotton  pledget,  silrfi- 
nitratf  sit!.,  iii.  .'>60. 


I.VEBRIETV. 

Beef  tea  freely,  and  stnjrhnin 
hypod.,  strychnia  by  mfiuth, 
special  treat,  in  hospitals,  iii. 
420. 


Infantile  DiARRntEA. 

Antiparasitic  and  antifer- 
ment.  remedies,  sterilized 
milk,  breast-milk  if  possible, 
cojuous  enema  of  niijtiilhol. 
with  massaire,  mxlnr  oil, 
unlicyl.  sitd.  and  naphthol,  iv. 
364  ;  corriis,  xub..  to  be  mixed 
with  stools  (1-10(K)) ;  one  tea- 
spoonful  of  2  ^  solution  of 
lactic  nciil  an  hour  after  feed- 
ing for  vomiting  and  stools, 
relieve  shock  by  wet  sheet 
packing  every  2  or  3  hours, 
in  collapse  mustard  baths,  iv. 
365. 


Influenza. 

Static  insulation  and  sparks, 
V.  92. 


Insanity,  Traumatic. 
Trephining,  ii.  48. 


Insecticide— (Summer  Insects) 
Carbol.  ac.  (weak  solution), 
sponge  body,  iv.  152. 


Hvgrophila  Spinosa — Jayesingha,  iv.  471. 
Hymen   (the),   a    Study    of,    in    Mexican 

Women— Flores,  v.  163. 
HvosciNE— Tirard,  Erb,  iv.  471;   Kobert,  iv. 

472. 
Physiological  Action— Wood,  Kobert  and 

Sohrt,    Gley   and    Roudeau,   Crousseau, 

Rcmy,  iv.  539. 
Use   of,   in   Eye— Tweedy,  Walter  Glev. 

iii.  172. 
Hyperacid  Vomiting  in  Tabes— Ri>sentbal, 

i.  332;    W.  H.  Thomson,  i.  334  ;  Tuinas. 

i.  .3:i.5. 
Hypertkofjiied  Glandular  Tissue  Base  of 

ToxGi'E— Swain.  Atkins,  Rice,  Mcbride. 

Kol)crtson,Gleitsmann,  Seifert,  Babcook. 

Browne,  iii.  286  ;  Delavan,  iii.  287. 
HvPH(K.MA  Posterior — DeWecker,  Dujardin, 

Ueleus,  Rolland,  Theobald,  Carmalt,  iii. 

69. 
Hypnone  —  Seifert,    Mairet  and   Combenale, 

iv.  472. 
Hypnotism— Spitzka,  Babinski,  i.  .'J32;  Janet, 

Richer,    Luys,    Voisin,   Bourne,    Burot, 

Forel,     Liebeault,     Bernhard,     i.    533 ; 

Kiafft- Ebbing,  i.  534. 
AND  Crime — Brouardel,  v.   1.56;  Gilles  de 

la  Tourette.  Misnet.  v.  158. 
IN  Ocular  Disease — Fontan,  iii.  176. 
Phenomena  and  Process  of  Producing 

— Brouardel,   Broca,   Verneuil,  Lasegiie, 

Follin.  Puysegur,  v.  160;    W.  A.  Ham- 
mond, v.  161. 
Hypoglossal  Nerve  Nidus— Koch,  Meyners, 

V.  278. 
Hypospadia,  Retrobalanic  —  Voituriez,  v. 

433. 

Icterus  Gravidarum,  Significance  for 
Mother  and  Child  of— Lomer,  iv.  172; 
Leopold,  iv.  173. 

Ichthyol  —  Unna.  Lartigau,  Schmidt,  Binz. 
Nu.ssbaum,  Eulenburg.  iv.  472. 

Illuminating  Gas.  Cause  of  Vitiation  of 
Air  by— Martin,  PettinkSffer,  v.  207. 
PoisONi.NG  FROM— Ecklund.  V.  208. 

I.mpetigo  Herpetiformls- Kaposi,  ii.  .361 ; 
Elliott,  ii.  .363. 

Incontinence  of  Urine— Tow nsend,  i.  489. 

India,  Medical  Demography  of  — J.  Cun- 
ningham, v.  194;  Greamy,  Curran,  Ilar- 
ley,  Monat,  v.  195;  Parkes,  Culliinore, 
T.  196;  Smith  Harley.  Culliinore,  Van 
der  Burg,  Thin,  Law  rie.  v.  198. 

Indigo— Yount.  iv.  47.3. 

C'armi.ne  Stai.v — Krysinski,  v.  372. 

Inebriety — Lyman.Tourdot,  iii.411 ;  Alglave, 
Rondot,  de  Montyel,  Chaumier,  iii.  414  ; 
Crothers,  Mann,  Godding.  Parks, 
(Jorton,  Kerr,  Drysdale,  Turdot,  Alglave, 
Rejris.  Lavrand,  Vierordt,  Lippmann, 
Buntte,  Ulthoir,  iii.  415;  Biggs.  Starr, 
Stewart.  Lancere.^ux,  Hadden,  iii.  417 ; 
Crothers.  Leppmann,  iii.  418;  Regis,  iii. 
419 ;  Tolvinsky,  Partzevskv.  Baer,  iii. 
420;  Hariey,  Bunge,  Greely".  iii.  421. 
Legal  Relations  of— Clark  Bell,  v.  161. 

Infanticide,  Examination  of  Mouth  anh 
Pharynx  of  Newborn  Children  in 
Suspected — Huber,  v.  156. 

Infectious  Dks eases.  Dissemination 
through  old  Books  of — Simson,  v.  244. 

Ingrowing  Toe-nails— Cotting,  iii.  .^.W; 
Secrctan.  Trivus.  Patin.  Chandelux,  iii. 
.5.59  ;  Miall,  iii.  560. 

Inhumation.  Dangers  of— Prescott.  v. 

Insane  (the).  Partial  Responsibility  of— 
Ball,  V.  1.50. 

Insanity— Dietz,  Reiger,  Eickholtz  and  Sie 
mens,  Savage,  Tliomscn.  i  .5.35 ;  Christian. 
Kronrhal,  Palmer,  Forel,  i.  .536 ;  Zad-.er, 
i,  .5.37 ;  Fi'jedmann,  FUrstner,  Modi, 
Sii'mcrling.  i.  538;  Noyes,  i.  .539;  Koch, 
liii'ilcnri-i.'h.  i.  .540. 
TuKiiii-MNi;  for  Traumatic— Ilorsley, 
Price,  MacDonald.  Fletcher  Duret.  ii.  48. 

Insomnia,  Electrical  Treatment  of — 
Mas-sey.  Weir  Mitchell,  v.  59. 

Intellectual  Work.  Effects  on  Man  of— 
Lacassagne.  v.  173. 

Intestinal  Antisepsis— Bouchard,  i.  .375. 

Intestinal  Epithelium,  Relation  of.  to 
Lymphoid  Tissue  —  Davidolf.  Donitz, 
Eberth.  Kiillicker,  tiuain,  Wsitney, 
Drasch,  Kanvier,  v.  396. 


INDEX. 
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GENERAL.  INDEX. 


THERAPEIISIS. 


Inhalers  for  nuxsthetics.. 


Inhibitory   nerves,   Gaskell's   tlienr.v 
of  action  of. v. 


Inhumation,   burial    reform,   crciiia- 
dangers  of. v. 


Intnbation  inoroupanddiphtheria.iv. 
Intraocular  tension iii. 


Iodide  of  potash,  influence  on  nitro- 
genous niet.amorphosi9 iv. 


Iodine,  iodides iv. 

trichloride iv. 


Inland    resorts    of    moderate    eleva- 
tion   V.  26 

Innominate  artery,   diseases  and   in- 
juries of. ii.  2.50 

Insane    Ctliel.    partial   responsiliilitv 

of V.  1.511 

Insanity    in    its    medico-legal    rela- 
tions  V.  148 

symptoms,  etc i.  fiSa 

trephining  for  traumatic ii.  48 

Insomnia,  electrical  treatment  of.. .v.  59 

Instruments,  disinfection  of iii.  552 

Intellei'tual  work,  effects  on  man  of,  v.  173 

Intestinal  antisepsis i.  375 

epitlielium,  relation    of  to  lym- 
phoid tissue V.  396 

movements,  physiological  experi- 
ments on V.  337 

obstruction,  diagnosis  of. i.  359 

freipiencv.    etiology,    p.athology, 

morbid  anatomy  of. i.  355 

treatment  of. .". i.  360 

worms,  treatment  of i.  395 

Intestines,  acute  catarrh  of i.  .345 

acute    obstruction    of,   operative 

interference  in ii.  100 

!U;ute  obstruction  of. ii.  99 

gangrene  of. ii.  9S 

malignant  growths  of. ii.  99 

resection  of ii.  93 

rupture  of  the ii.  105 

etiology  and  symptoms  of. ii.  lOo 

stenosis  of......'. ii.  98 

chronic  catarrh  of. i.  .346 


.307 


Iodoform iv.  475 

drejsings,  symptoms  due  to ii.  509 

in  puerperal  lesions iv.  189 

physiological  action iv.  539 

lodol-tetraiodpyrol iv.  476 

Ipecacnanha iv.  477 

from  concussion iii.  ,S6 

Iridochoroiditis    following    epidemic 

meningitis iii.  145 

Iridocyclitis  conseipicnt  on  relapsing 

fever iii.  107 

Iridodialysis iii.  44 

Iris,  cyst  of. iii.  44 

diseases  of iii.  42 

melanotic  sarcoma  of iii.  44 

surgery  of. iii.  43 

total  detachment  of iii.  44 


I.\SO.M.Nl.\. 

1.  Farad,  cur.  to  Individ, 
groups  of  muscles,  except 
face  and  neck ;  2.  static  in- 
sulation and  jiassage  of  hall- 
elcctrode  over  entire  body : 
3.  galv.  cur.  anode  to  occiput, 
cathode  to  the  back ;  4.  farad, 
cur.  anode  to  occiput  and 
cath.  widely  separated,  v.  59. 
00.  Ain;/I  1,1/,/riil,;  3-5  gm. 
iv.  424;  iiii/l/ii/rhi';  10-20 gr., 
iv.  443;  r/iloral.  iv.  4.52; 
Jutnalnt  tl<Hfitninl,  iv.  478; 
inilliylnl,  ji^  ;  iv.  482  ;  anli- 
f'f-hriite,  iv.  4.3.5;  rhloral,  iv. 
4.52;  unl/ian,  gr.  .30,  iv.510; 
iinri-tiiif,  gr.  1-10-1-5,  at 
night,  iv.  492  ;  paraltleliyde, 
iv.  493. 


Insulation. 

Antifcbrine,    0.B5    hyp.    and 
sci.  to  head,  iv.  432. 


Intermittent  Fevek. 

Aiuti:  sulph.  quill.  (hypod.J 
t.d.,  v.  217. 


Intertrigo  in  Young  I.nf-ants. 
Remove  cause,  check  diar- 
rh(ca,  infusion  loc.  of  «/</«• 
Jiower  or  lotttnut  If.actv, 
boric  acid  sol.,  iiiercitry  hi- 
chloi-iiU  sol.  1-2000.  iii.  339  ; 
powder  locally  with  starch, 
hisiHufh  nit,,  li/ropiiifiiiii), 
etc.,  ointments  as  insitim:  or 

observe  cleanliness,  iii.  340. 


Intesti.nes,  Aclte  C.\t.\rkh  of. 
Carbolized  water  in.ject..  i. 
345;  cold  water  inject.,  i.  346. 

Acute  Obstkuctio.v  ok. 

Rest  and  opium,  ii.  105;  inj. 
of  water  to  distension,  ii.  99 ; 
laparotomy,  ii.  100. 

Chronic  Catarrh  of. 
Diet  very  important,  aulphn- 
rarbonated   water    in    milk, 
mitrimry  birfdnr.,  jianrreatiii, 
i.  346 ;  zinc  o.ii>'c,  i.  347. 

Gangke.ne  of. 
Re.seetion.  ii.  99. 

Obsthuc'TIo.n  of. 
Simjile  diet,  liquids,  i.  .360; 
cod-lirrr  nil,  massage  with 
copious  enemata,  in  acute 
attacks,  rest,  starvation, 
it/jiiiin,  rectal  suppos.  of  beef 
peptonoids,  wash  out  rectum, 
riihiiiicl,  siilines,  lavage  of 
stimiacli,  i..3iil;  anaesthetics, 
alnloin.  taxis,  air  or  water 
inje't.,  opium,  distend  intes- 
tine with  etlervescent  mix- 
ture, i.  ■3f!3;  water  inject., 
intest.  irrigation,  intest. 
puncture,  i.  364;  laparotomy, 
I.  36.5;  operations,  i.  36(>-7. 

Rl  ftuke  of. 
If  slight  sympt.  expectant, 
treat.,  if  int.  ha^m.  or  severe 
viscer.  injy.  lai)arotomy,  if 
collapse  op.  contra-indic.,  ar- 
tificial anus  is  best,  ii.  107. 

Ste.nosis  of. 
.Malignant,  resection,  or  in- 
testinal anastomosis,  cicatri- 
cial digilal.  divuUion,  ii.  98. 


Iritis. 

Scopaline,  (sol.  gr.  i.  ad.  S'.). 
iv.  .503.  Pz/orury).  if  syphil., 
ol.  trrchinlb.  3ss  t.d.  int., 
iridect.,  mydrinl.  and  aq. 
ferv.  loc.,  quin.  and  cathar., 
iii.  4:5. 


AUTHORS  QUOTED. 

Intestinal  Movements,  Physiological  Ex- 
feki.ments  on— Bokai,  v.  337. 
Obstructio.n  —  Diagnosis  of  —  Kummel, 
Colley,  Stewart,  Ileusner,  Treves, 
Depres,  i.  359:  .Steele,  Ilagar,  Ranso- 
hott,  i.  .360. 

Etiology,  Pathology,  Morbid  Anatomy  of 
— Treves,    Taylor,    i.     355;      Atidry, 
Knox,  Maylan'd.  Puzey,  Schlegtcndal, 
i.  3.56 ;  Buchwald  and  janicke,  Heus- 
ner.   Morrow,   Cilley,   Clark,    Harris, 
Waita.      Davidson.      Rehn,      Pearce, 
Cattieaux.  Aly,   i.  ;i57  ;  Treves,  Lane, 
Barker,      Bryant,      Kulen,      Kampf, 
Guillet,  Hagar,  Sticker,  i.  358;  Lau- 
enstein,  i.  359. 
Fretjuency  of— Ileusner,  Morrow,  i.  .355. 
Treatment     of— Treves,    i.    .'JOO;     Hall, 
Schlegtendal,  Rehn,  Cahn  and  Ilasen- 
elever,  i.  .361 ;  Lenhartz,  Schlegtendal, 
i.  362  ;  Weiitscher,  Kussmaul,  Stewart, 
Liiudo,    Jacos,    ileni,    Steele.    OUive, 
Tateo,  i.  363  ;  Heuienway.   Herz,  Len- 
hartz,     Sticker,      Stewart,      Morrow, 
Munro,    See.    Jacobs,  Elliot,  Cheadle, 
Hagar.  Tateo,  Waitz,  Lauenstein,  Len- 
hartz. Wentsuher.  Cursclimann,  Kiim- 
mel,    i.  364:    lless.   Heusuer,   Braun, 
Lenhartz,    Steele,   Stewart,    Treves,   i. 
365;  Richelot,  Czerny,  Uensner,  Stew- 
art. Bucliwald  and  Januicke,  Morrow, 
Czerny,  Knaggs.  'I'eale,  Hagar,  i.  366; 
Rehn,  Waitz,  i.  367. 
Worms — Treatment  of— Eillard,  Martinet, 
i.  395  ;   Marklay,  i.  396. 
Intestines,  Acute  "obsthuctio.v  of  — Senn, 
ii.  99. 
Chro.mc    Catarrh     of— Bertrand     and 
Fontan,     DeChampeaux,     Macpherson, 
Bertrand.  i.  34. > ;  Du|ire,  i.  .347. 
Ol'ERATivE  I.vterference  IX— Allen, Beck, 
Thos.    Smith,    Anderson,    Tait,    ii.    100; 
G.   E.   Wiiliamsou.  C.   Stonham.  Senn, 
Keeling,  ii.  101  ;  Knaggs.  ii.  102;  Made- 
lung,  Rvdygier,  Crede,  Mikulicz.  Schede, 
Trendeleuburg,      KUssmaul,     ii.     103: 
Czerny,     Madelung.    Rydygier,     Crede, 
Mikulicz,  ii.  104 ;   Schedei  Steltzner,  ii. 
105. 
Gangrene  of— Kocher.  ii.  99. 
Malig.vant  Growths  of— Senn,  ii.  99. 
Rupture  of  the— B.  F.  Curtis,  ii.  105. 
Stenosis  of— Senn.  Barton,  li.  98. 
I.vtkaocular  Te.nsion— Bellarminotr,  iii.  16. 

iNTRAUTERl.NE      I.NJECTIO.VS,     Da.NGER      OF — 

Engstrom,  iv.  7. 
I.NTUBATio.v — Ramon   de   la    Sota   y  Lastra, 
Durham,     Shingleton      Smith,     Waldo, 
Stoerk,      ODwyer.      Iloadley,      Thilo, 
Sajous,  Waxham,  Taschcr.  Denhard,  iv. 
36ti ;      Iloadley,      Waxham.      Denhard, 
Dillon  Brown,  Strong.  New  York  Med. 
Jour.,  ODwver,  iv.  367 ;  O'Dwyer,  iv. 
.3r)8 ;  O'Dwyer,  iv.  .369 ;  Trousseau,  iv. 367. 
Iodide  of  Potash.  I.vfluence  on  Nitrogen- 
ous METAMoRfHosis-SamoiloB',  iv.  540; 
Anrep.  .Samoilulf.  iv.  .541. 
lODi.NE — Iodides— Cassen  and  Brownen,  Koch, 
iv.  47.3  ;  England.  Ogg.  Chassaignac,  iv. 
474. 
Trichloride— Langenbuch,  iv.  474. 
Iodoform— Kiinig.    Bruns.  Tattler,  Mosetig- 
Moorliof.  Gersuny,   iv.   475 ;  Bernheim, 
Bouchat.  Warfinge.  Meunier.  iv.  476. 
Dressi.ngs,    Symptoms    Due    to— Dentu, 

Bnin,  ii.  .509. 
IN  Puerperal  Lesions— Heyn,  Rovsing, 

de  Ruyter,  iv.  18. 
Physiological   Actio.v    of  —  Heyn    and 
Rovsing,   deRuyter.    Behring.   iv.   .539 ; 
Baunigarteu  and  Kunze,  Siinger,  Bruns, 
Rovsing,  Liibbert,  iv.  540. 
loDOL  —  Tetraiodpvrol  —  Sattler.     Seifert, 

Fliesburg,  Wolfeiulen.  iv.  476. 
Ipecacua.vha— Holmes.  Woodhull.  iv.  477. 
Irido-choroiditis      following      Epide.mic 
Basal  Meningitis— Boy,  iii.  145. 

IHIDO-CYCLITIS     CO.NSEQUENT    ON     RELAPSING 

Fever— Lubinski,  iii.  107. 

iKiDO-DiALYSis  FROM  CONCUSSION— Grossman 
iii.  86. 

Iris,  Sundry  Affections  of— Turnbull, 
Schiess-Gemuseus.  Werner,  Galezowski, 
Rnmschewitsch,  Cha.se.  Rouling,  Fuchs, 
Mules.  Sattler,  Goldzieher,  iii.  -14. 
Surgery  of— Pinto,  Keyser,  iii.  43;  Vin- 
centiis,  iii.  44. 
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GENERAL  INDEX. 


Iritic  congestion  from  artificial  respi- 
ration  iii.  105 

Iritis iii.  42 

Irritation  of  skin  of  neck,  local  anaes- 
thesia from ii.  527 

Istria,  miasmatic  iuliuenccs  in v.  ICU 

Italv,     demographic      investifiatious 

in V.  109 

Jamaica  dogwood iv.  478 

Japan,  climatology  and  demography 

of ■ V.  9 

medical  demography  of. v.  188 

Jaundice,  catarrhal i.  32U 

treatment  of. i.  321 

and  torpidity   of   liver,  electrical 

treatment  of. v.  62 

Jaws,  foreign  bodies iii.  4.52 

surgery  of. iii.  445 

Jei|uirity,  use  of  in  trachoma iii.  176 

Joint  inflammation ii.  293 

Joints,  foreign  bodies  in ii.  291 

Kathuraiiliorc ii.  208 

Kefir iv.  421 

Keratitis  and  corneal   ulcers,  ti-eat- 

ment  of. iii.  ,37 

deductions  from  cases  of.... iii.  132 

etiiilogy  and  varieties  of. iii.  .36 

Kidney,   abscess,  pyonephrosi.s,   pje- 

litis,diagnosisand  treatment. ii.  128 

statistics  of. ii.  128 

calculus  of,  nephro-lithotoniy...ii.  131 

cysts,  hydatid  cysts .....ii.  127 

floating,  nephrorraphy ii.  126 

injuries  of. ii.  125 

malignant  growths  of. ii.  130 

statistics  of. ii.  130 

renal  calculi  of i.  491 

surgery  of. ii.  124 

tubercular ii.  128 

tumors  of. i.  490 

Kidneys  and  bladder,  dis.  of. i.  479 

anomalies  of. v.  425 

movable i.  491 

Knee,  bony  anchylosis  of,  associated 

with  muscular  atrophy ii.  293 

excision  of " ii.  278 

Knee-jerk  in  health  and  dis i.  94 

Kc.la iv.  478 

Korea,  medical  demography  of v.  187 

Koumiss iv.  421 

Labor,  abdominal  paIi)ation  in iv.  189 

anaesthetics  in iv.  190 

complicated  by  tumors iv.  223 

by  uterine  misplacement iv.  223 

normal,    electrical     applications 

during v.  62 

hypnotism  in iv.  192 

induction  of. iv.  214 

mechanism  of iv.  195 

precipitate  and  rupt're  of  fnnis.iv.  220 
|)rcmature,  induction  of  by  elec- 
tricity  y,  62 


THERAPEUSIS. 


Irreuular  Heart-action 

(FUNCirONAL). 

Jlydrobrotnic  aciel  and  quin,, 
iv.  449  ;  nitro-ijlycerme,  1  56 
sol.,  iv.  487 ;  Ktrophanthus, 
tr.  (1.20)  111.1-8  t.d.,  iv.  505. 


Jaundice. 

Faradic  and  static  currents, 

V.  62. 
Jaws,  Articular  Disease  of. 

Division    of    fibrous    bands, 

Goodwillie's  methods  of  op., 

iii.  453;  Heath's  op.,  iii. 454; 

Mears'  op.,  iii.  4.55;  Annan- 
dale's  op.,  iii.  4.56. 
Cysts  of. 

Opcr.  for  removal,   iii.  447 ; 

Butcher's  method,  iii.  448. 
E.xcisioN,  etc.,  of. 

Operative  methods,  iii.  4.56. 
Necrosis  of. 

Aspiration,  iii.  447. 
Surgery  of. 

Bone-grafting,  prevention  of 

disloca.  after  resection,    iii. 

457. 
Tumors  of. 

Operative  methods,  iii.  4.50. 
Joi.nts.  Inflammation  of. 

Thermo-cautery,  carhnl.  acid 

irrigations,  blisters,  mercur. 

ointint.,  massage,  electricitv. 

ii.  2!U. 

Keratitis  and  Corneal  Ul- 
cers. 
If  syph.  specif,  treat.,  if  stru- 
mous scraping  and  ciiihul.  sol. 
1 54  loc,  ioiliif.  dredge,  wool 
pad  ext..slit  canalic.  catheter. 
and  irrig..  theniiD-caut.  to 
ulc,  ,,s,,,„'  ;ni(l  ini,,.  con-. 
s,il,..  injcc  t.  Inj.  I.irlll,,!-.,  je- 
Huiriln,  inll.,  transpl.  of  con- 
junctiv.  toulc.,a(r«/j.,  iii.  38. 


Kidney,  Abscess  of. 

Nephrotomy  with  drainage, 
ii.  128. 


Calculi  of. 
Large   amounts   water,   hen- 
zoate    lithiu,    furpentiue,    i. 
491 ;  nephrolithotomy,  i.  492. 

Calculus  of. 
Nephrolithotomy,  lumbar  in- 
cision, ii.  131. 

Cysts  of. 
Abdom.  incis.  and  evac,  ii. 
128. 

IN.IURIES  of. 
Rest,  cold  loc.  op.  and  as- 
tring.   int.,  cp.theterii.,    cys- 
totomy (?),  ii.  125. 

Malignant  Growths. 
Nephrectomy,  ii.  130. 

Tubercular. 
Nephrectomy  by  ventral  in- 
cision, ii.  1.3d. 

Labor. 

V/ilimi I  in,  iv.  4.52. 

Premature,  Induction. 
Galvan.  cur.,  farad,  cur.  pre- 
fer, (fundus,  cath.  in  cervix), 
v.  63. 

Laparotomy,    Prevention  op 
Adhesions  Im  11. lowing. 
No  baniiairo,  fill  abdom.  cav. 
with  7$t  sol.  s,ill,  ii,  73. 


AUTHORS   QUOTED. 


Ibitic  Congestion  from  Artificial  Respi- 
ration—Kraske,  iii.  105. 

Iritis. 

Treatment  of— Dehenne,  Hogg,  iii.  42 ; 
Nettleship,  J.  Hutchinson,  Jr.,  Chilton, 
Schweigger,  iii.  4.3. 

Istria,  Miasmatic  Influences  in— 
Schiavuzzi,  v.  169. 

Italy,  De.mographic  Investigations  in— 
B(jdio,  v.  169. 

Jamaica  Dogwood— Payne,  iv.  478. 

Japan,  Climatology  and  Demography  of— 
Baelz,  v.  9. 
Medical      Demography      of  — Verrier, 
Kagawa,   v.    188;    Hashimoto,    v.    ]."i9; 
Whitney,  v,  200. 

Jaundice  and  Torpidity  of  Liver— Elec- 
trical Treatment  of— Blackwell,  Sec- 
retan,  v.  62. 

Jaws,  Surgery  of— Beranger-Ferrand,  Chau- 
vel.  Heath,  iii.  453;  Mears,  iii.  4.55; 
Redier,  Annandale,  Senn,  Howe,  Sum- 
mers. Rogers,  Heath,  iii.  4.56 ;  Barter 
and  Gho.se,  Hind,  Jessett,  Kerr,  'Wyeth, 
Richelot,  Marshall,  Rosenthal,  iii.  457. 

Jequirity,  Use  of  in  Trachoma— Smith,  iii. 
176. 

Joi.vTS,  Foreign  Bodies  in— Boeckel,  ii.  292. 
Inflammation    of  — Griinberg,    ii.    293; 
Farsac,  Schiissler,  ii.  294. 

Kefir — Lepine,  Anderson,  iv.  422. 
Keratitis  and  Corneal  Ulcers. 

Treatment    of — Sedan,   Teale.    iii.   37; 
Mules.    Grandmont,    Burchardt,    De- 
henne, Abadie,  iii.  38;    Gama    Piuto, 
Schilling,  Hotz,  Gruening,  iii.  39. 
Etiidogy   and   Varieties  of — Rampoldi, 
Layet,  iii.  36;  Trousseau,  Haltenhotf, 
Grandmont,      Hagen-Tliorn,     Poncet, 
Javal,  Sedan.  Ayres,  Phillips,  iii.  37. 
Kidney,  Abscess— Pyonephrosis-Pyelitis. 
Diagnosis  of^Pawlick.  ii.  128. 
Treatment  of—  Gross,  ii.  128. 
Anomalies  of— Bland   Sutton,  Gniber,  v. 
425 ;  Liebmann.  Menzies,  v.  426 ;  Mackey, 
Pozzi  and  Gratter\,  v.  427;    Couder,  v. 
428. 
Calculus  of— Nephro-lithotomy— D.  II. 
Agnew,  Sheppaid,  ii.  131 ;    'V.  Ilorsley, 
Brown,  TiflTanv.  Page,  ii.  133;   Thornton, 
H.  Morris,  ii.  '134. 
Cysts- Hydatid  Cysts— Boeckel,  Davaine, 

Neisser,  Thomas,  ii.  127. 
Floating  —  Nephrorraphy  —  Lloyd,  ii. 

126. 
Injuries  of— Otis,  Harrison,  Simon,  'Weir, 

ii.l25;  Otis,  Maas,  ii.  126. 
Malignant  Growths  of— Israel,  Stetter, 
Cornil,  Pean,  Albert,  Bouillv,  Gross,  ii. 
130. 
Movable— Litten,  i.  491. 
Surgery  of— S.  W.  Gross,  H.  Morris,  ii.  125. 
Tubercular— Clark,  ii.  128;  Gross,  Morris, 

Clark,  ii.  129. 
Tumors  of— Cornil,  Bouisson,   Ribbert,   i. 
490;  Madelung,  i.  491. 
Knee,  Muscular  Atrophy  Associated  with 
Bony  Anchylosis  of— Klippel.  ii.  293. 
Knee-Jerk— Lombard,  i.  94 ;  Curtis,  Wostplial, 

Hirt,  i.  95. 
Kola— Monnet,  iv.  478. 
Korea— Medical    Demography  of— W.  B. 

Scranton,  H.  N.  Allen,  v.  1,S7. 
Kou.Miss— Anderson,  iv.  421. 


Labor,  Abdominal  Palpation  in— Riviere, 

iv.  189. 
Anesthetics  in— Barker,  iv.  190;  Kreutz- 

inann,  iv.  191 ;  Busey,  iv.  192. 
Complicated  by  Tumors— Auvard,  J.  Bir- 

zony,  iv.  223. 
Da.vgers  of  Frequent  Vaginal  E.vam- 

INATIONS  IN— Crede,  iv.  190. 
Electricity  in— Briihl,  Litschkus,  iv.  217. 
Hypnotism  in— Auvard  and  Varnior.  Du- 

montpallier,  C.  Braun.  IV.  192;    Mesnet, 

iv.  193. 


INDEX. 
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THERAPEUSIS. 


AUTHORS  QUOTED. 


third  stage  of. >"■     '■" 

Lachrymal  apparatus,  diseases  of..iii.      21' 
duet,  nales  style  and  probe  for 


stricture  of. ■—, '"•  *'  ■ 

.iuit  Iheobalds  aluminium  probe 

.■^j          iii.  177 

eland.dispiacement  of. iii-  20 

occluded  duct  of. •"•  ^ 

swelling   of    during    menstrua- 

tion "'•  '** 

Lachrymation,  Woody,  case  of. iii.    13.5 

Lamium  album.... 
Landry's  paralysis 


479 


Lanolin.. 


,.iv.    479 


La  Palmas  (Grand  Canary  Island), 

climate  of. ''■  ■>- 

Laparotomy    for  disease   of  perito- 

neum •• '?:  '•*>'? 

prevention  of  adhesions  after... u.  16 

Larva:  of  dermatobia  in  the  skiu...ii.  .359 

Laryngeal  paralysis ........i.  89 

nerve  recurrent,  anat.  and  plij;- 

siol.  of. '"•  291) 


Laryngectomy ;};•    ^J' 

iinilatpral !"•     ■m- 


unilateral 

Laryngitis !!!■     ^} 

acute  cedematius i"-    ^^^ 

chi-onic V-}. 

ha;morrhagic !'.' 

phlegmonous ]]) 

stridulous,  etc !'.' 

submucous "' 


LABYNGECTO.MY.     

Cohens  mctliod,  ui.  331 ;  uni- 
lateral method,  iii.  332. 


Lary.vuitis. 

Static  insulation  and  sparks, 
y.  92  ;  pilwur.  mur.,  iv.  494  ; 
pyiUUiiK  (dyspncca),  gtt.  3-5 
iv.  495. 

Phlegmonous.  _       _ 

Carbonic  acid  and  wdojorm- 
ized  glycerine,  iii.  302. 

Operations  .for  removal  of 
foreign  bodies,  operation  for 
prolapse  of  ventricle,  iii.  30b. 


Larvnx,  Abscess.  ...„,.. 

Cohen's  operation  for,  in.  Mi. 

Tdbercui.osis  or. 
Gaseous  euemata  hydro;/, 
sulph.,  tracheotomy  as  cura- 
tive, iii.  299  :  I'lclic  acid  topi- 
cally, iii.  297:  Hering's  meth.. 
Hering's  meth.,  commended 
by  Gouguenheim  and  Major, 
iii.  298 :  menthol,  iii.  298, 299 : 
tracheotomy,  times  of  opera- 
tion, compressed  stream  of 
air,  iii.  298;  iorfoJ  topically, 
iii.  299. 

TUMOKS  OF. 

Operations  for,  iii.  312;  trach- 
eotomy, iii.  313. 


304 
303 
302 
303 
302 

304 


Leprosy. 

Icthyul  and  chrysaroUn,  u. 
388. 


Larynx,  abscess  of. ......ui. 

affections  of  crico-arytenoid  artic- 
ulation  !!;■    30* 

blenorrhoea  of. \\\-    30j 

cysts  of. ]]]■ 

diseases  of. }}}■ 

foreign  bodies  in \\\. 

leprosy  of. ]W- 

lupus  of. ]]\- 

lymphatics  of. W\- 

lymphoma \\\- 

liiiigiphonia W]- 

neuroses  of. ]}}• 

pachvderma  laryngitis ..m. 

napiiloma    changed    to    carcino- 

^,j iii. 

paralysis  of  abductors iii-    308 

paralysis  of  adductors in- 

phoniltory  disten3i')n  of  laryngeal 

sats • ;!!•    .,  ,- 

prolapsus  of  ventricle iii-    ouo 

sarcoma  of. }\\-    ?}° 

syphilis  of. »!•    ^ 

tuberculosis  of. ]]}■     297 

treatment  of. ■ ]\\-    ^J 

tuberculosis  and  syphilis in.    300 

tumors  of. i"-  310,  311 

ventricular  bands,  chronic  hyper- 
trophy of. >»•    •*'* 

Lead  in  urine.  Wood's  test  for v.     109 

puisoniug  from  canned  gi>ods....v.    232 

friMU  ciirniue  yellow v.  110,  2;il 

from  Hour v.     2:56 

from   use  of   glaicil  vesse's   in 
wine-making v.     2'?') 

l^Himington    (England),    chalybeate 

waters  of. v.      45  | 

Legal  medicine Y.     lis 


Leukemia. 

Inhalations  of  oxyyeii.  quin. 
and  arsenic,  quin.  and  farad, 
current,  R.  ol.  eucalypti  gtt. 
100,  piperini,  cerw  albir.,  aa 
5j,  pu.lv.  altheiE  Jij— M,  et 
ft.  pil  No.  c— S.  three  to  five 
pills  thrice  daily. 


Lick. 

Salicylic  acid  sol.,  corrosive 
sub.  sol.,  ether,  oils  fixed  or 
volatile,  fat  of  mercur  oint., 
i.  400. 


LlTUlASlS. 

Oxygen 
490. 


rectal  enemata,  iv. 


Liver,  Abscess  of. 

Aspirate,  i.  3'29;   incise  : 
drain,  ii.  117. 

Catarrhal  Jaunpick  of. 
Cold  water  inject.,  i.  321. 


Lens,  ectopia  and  luxation  of. iii. 

diseases  of. iii. 

Leprosy  of  larynx "i- 

nature    and    mode    of    propaga- 
tion  !)• 

treatment  of — n- 


Cirrhosis  of. 

Vichy  and  all.-,  win.  lealer.s 
early,  loc.  counter-irnUition 
or  ciiut.,  i.  XU:  uirrcury  and 
polati.  i'«/.,  \.XV>:  ,,.,1.11.  >','l. 
and  sIn/'-h..  ,-//o«/- /.Carlsbad 
water,  milk  diet,  i.  ;«9;  tap- 
ping, tr.  fcr.  chlor.  with 
slri/ch.,  imi.  and  'orr.  sub.. 
cold  water  compress,  leeche.i 
)  anus,  calomel  f»l.  by  Glau- 


LaiiOR  (continued). 

Immediate     Repair     of     Lacerations 

DIHIN(;— Kuflerath.  E.  Thone.  iv.  190. 
I.NDLi.T[()N  OK— Doleris.  La  Torre,  i v.  217; 

Paniun.^ki.  Koppe,  Gauvey,  iv.  21H. 
iNJECTio.vs  i.\~Szab6,  iv.  lyt). 
MECHA.MS.M   oF-Veit,   Winter,  Olhausen, 
E.     Reynolds,     iv.     195:     Charpcntier, 
Foulis,  iv.  196. 
Precipitate,  and  Rupture  of  the  Funis 
— Budin,  iv.  220;  Schati,  Duprey.Cham- 
brelant,  G.  Koch.  Winckel.  iv.  221. 
Premature  and  Normal— Walcher,  Baird, 

Bayer,  Blackwood,  v.  Ii3.  ,^.      ,, 

Sequels  of— Bochownick,   iv.   199;    Des- 

pres,  iv.  200.  .     .x    n    v. 

Third  Stage  OF-Crede,  A.  II.   Barbour, 
Jabobsen,      Charles,      Felsenreich,      C. 
Braun,    F.   Ahlfeld,    iv.    197;    Winckel, 
Lazarewitsch,  Freund,  iv,  198. 
Uterine  Misplacement— Reamy,  ly.  "3- 
Unguents   for  Use   iN-Vinay,  Richard- 
son, iv.  190. 
Lachrymal    Gland,    Displacement    of— 
Sym,  iii.  20. 
Occluded  Duct  of— Simi.  in.  20. 
Swelling    of    during    Menstruatio.s- 
Caudrou,  iii.  135. 
Lachrymation,    Bloody,   Case  of— De    la 

Pe&a,  iii-  13'). 
Lamicm  Album— Florain,  iv.  479. 
LANOLiN-Wulfsberg.    Liebjeich     Guterljock, 
Wende.  Guttmaun,    iv.   4(9,   Gottstein, 
C   Friinkel.  iv.  480. 
Laparotomy  for  Disease  of  Per.tonllm 
Potncki,  Bouilly.  Ilutinel.  n.  i.i. 
Prevention    of    Adhesions    after-P. 
MuUer,  ii.73. 
LARYNGOTOMY-Cohen.  iii. f  >  •  B^°"St;erk' 
332;  Gerster,  Gardner,  Parker,  stoerK, 
Agnew,  iii.  333. 
Larynx— Moura,  Jacobson.  iii.  294;    Poirier. 
iii.  295  ;  Hooper,  iii.  29li ;  Donaldson.  Jr.. 
Rice       James,       Mackenzie,       Browne. 
Woa'kes,      St-jker.      Hooper,      Warden, 
Hayes,      Whistler.       Aikins,      Hering. 
iii    297 ;    Ileriug,  Gouguenheim,  Major, 
Brunn,    Rosenberg,    iii.    298;     Browne, 
Hyndman.    Lublinski,    Bergeon.    Hall, 
Mackenzie,   Schmidt,  iii.   299 ;    Descroi- 
zelles,    iii.    301 :     Bnckmaster,     Baron, 
Mackenzie.  Johnson,  Nixon,  Urunuela, 
iii.  302;  Garel.  Beau,   Krakauer.  Gassi- 
court,     iii.    303;     Mackenzie.    Tauber, 
Major.  Jurist,  Macdonald,  Cohen,  iii.^ : 
Boyce,  Langmaid.  Major,  Thompson,  ni. 
,S05;  Sajous,  Godet.   Newman,  in.  3(H> ; 
Major.    Jelenffy.   Friinkel.  Bresgen.iii. 
■m:    Cohen,   Bn-sgen,   F'^^ch    '11.30/ : 
Gliiser,  Dujardin.  Luc.   "i-.*'8;    Weil, 
Gerhardt.  Kidd.  Newman,  in.  309:  Don- 
aldson, Jr.,  Major.  Thermus.  Rossbach, 
iii.  310 ;  Carpenter,  MacCoy.  Charazac, 
Sehaeffer,  Nasse,  Johnson.  Birch,  Monod 
and   Ruault.  iii.  311:    Frankel    Cohen. 
Hahn.  Semon.  iii.312:   Stoerk,  BillToth, 
iii.  313;   Jurist.   Hall,   Beale,    in.  318; 
Virchow,  iii.  319.  .     „    ,       t 

Syphilis    of  -  Holdcn,    in.    .500;     Lewis. 

TUBERCiiLoVis  OF-Arnold,  Schnitzler,  iii. 

*^HI 

Las  Palmas  (Grand  Canary  Island),  Cli- 
mate OF— Douglas,  v.  .32. 

Lead  Poisoning  from  Canned  Goods- 
Riacltsclievski,  Atttield.  Stevenson, 
North.  V.  2:?'2.  „ 

FROM  ••  CHROME  YELLOW  -Stcwart,  Leff- 
mann.  v.  110:  Rces.-.  Lefrmann  v.  112; 
Marshall,  V.  231  ;  Galippe.  v.2<2. 

1       FROM  FLOUH-Bertrand  and  Ogier,  v.  2jM>. 
FROM  Use  of  Glazed  Vessels   i.J  wine 
MAKING-Campbell,  Cowley,  v.  ii>- 

LEAMINGTON    fENG.).    CHALYBEATE    WATERS 

OF— Smith,  Fnanklaud.  Garrod,  v.  4.'>. 
ECTOPIA    AND    Luxation   of— Sattlcr, 
tcliett,  Thompson.  La»- 


wA 


Lens 

Montagnon, 

ford,  iii.  .''ilt.  „   .    ,  --   .,,,- . 

Leprosy— Besnier,  ii.  :i81  ;  Gairdner,  n.  .i.s->, 

Earle  i.  41(i:  von  Bamberger,  i.  41l>: 
Sticker,  Pletzer.  Potain,  Collier,  Henry, 
i.  417. 


faradization,    am.   chlor.,    i. 
340;    rest  in  bed.  diet,  am.  I 
acetate  v^•ith  diaphoretics,  i. 
341. 
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Lesions,  encephalic i.  20 

thalamus »•  20 

nucleus  caudatus i.  20 

nucleus  lenticularis i.  20 

cms  cerebri i-  20 

pons  varolii i.  21 

medulla  oblongata i.  23 

cerebellum i-  25 

pineal  body i.  29 

pituitary  body,  etc i.  31 

pressure-lesion,  Broca's  centrc.i.  38 

Leukaemia i-  416 

morbid  anatomy i.  416 

pathogenesis i.  416 

symptomatology i.  416 

Leysin  in  Switzerland,  climatic  pecu- 
liarities of. V.  26 

Lice i.  400 

lyife-time,  average  of  different  classes 

of  humanity v.  170 

Ligation  of  aorta  and  spinal  lesions.i.  83 

Ligatures  and  sutures iii.  555 

Light,  effects  on  animal  life  o£ v.  203 

on  man  of. v.  204 

of  sun   and   electric  light  com- 
pared  V.  205 

Fazio's  law  of  intensity  of  effect 

of  artificial v.  204 

Lighting,  how  to  study v.  203 

Lips  and  mouth,  new  disease  of. i.  295 

Lisdoonvarna,  in  County  Clare  (Ire- 
land), sulphur  and  iron  springs 

of. V.  46 

Lithium iv-.   480 

Liver,  abscess  of i.  326,  ii. 

diagnosis  and  pathology  of. i. 

in  hot  climates v. 

and  gall-bladder,  surgery  of  ....ii. 

artificial  cirrhosis  of. i. 

cirrhosis  of ..i- 

in  children iv. 

malarial i. 

treatment  of. i. 

in  children i. 

congestive  hypertrophy  of. i. 

diseases  of. -.i- 

diseases  of,  in  newborn iv. 

formation  of  lactic  acid  in v. 

hydatid  cysts  of. ii.  116,  i. 

nerves  in  the v.  385, 

physiology  of. v. 

production  of  sugar  in y. 

wounds  of. ii. 

Living,  birth,  ventilation  of  the  mid- 
dle car  of  the   newborn  child, 

as  a  sign  of. v. 

Lobar  pneumonia  in  children iv. 

diagnosis iv. 

nephritis  in iv- 

prognosis  in iv. 

treatment  of. iv. 

Lobelia  (lobeline) iv. 

Local  anaJSthesia v. 

Localization,  cerebral i- 

motur i- 

negative  cases  of. i. 

Locomotor  ataxia iii. 

Longevity v. 

in  England  and  America v. 

Lookout    Mountain    and     Marietta 

(Ga.)  as  sanatoria v. 

Lucan  Spa(Irel.)  and  sulphur  spring 

of. V. 

Lumbar  colotimiy ii. 

Lung,  abscess  of. iii. 

Lungs,  diseases  of iii. 

(edema  of iii. 

physical  exploration  of. iii. 

w<mnds  of. ii. 

Lupus,  influence  of  erysipelas  on...ii. 

of  larynx iii. 

of  the  nose iii. 

vulgaris  and  the  bacillus  tubercu- 


aiid  carcinoma ii. 

treatment  of. ii. 

Luxor  (Egypt)  resort  for  plithi8i8....v. 
Lymi)hatic  apparatus,  diseases  of..ii. 
Lyons,  ethnography  of. v. 


AUTHORS  QUOTED. 


LivEB  (continued). 
Congestive  Hvpektrophy. 
Puncture  of  capsule  of  Glis- 
son,  i.  341. 

Gall-Stones  of. 
Olive  oil,  i.  325 ;  blue  pill  fol. 
by  olive  oil,  i.  326. 

Hydatid,  Cysts  of. 
Laparotomy,  i.  330;  early 
puncturing  and  evacuation  of 
cysts,  puncture  and  inject. 
car.  sub.  sol.,  i.  331  ; 
incision  and  drainage  in  two 
stages,  ii.  116. 

Malabial,  Cirrhosis  of. 
(Quinine  and    hydrotherapy, 
potOAs.  iod.,  milk  diet,  i.  337. 

Wounds  of. 
Paquelin  cautery,  firm  band- 
aging, ii.  115. 


Lobar  Pneumonia. 

Meet  violent  onsets  prompt- 
ly ;  ^wiH.  and  wrnt.  rir.  too 
slow,  relative  merits  of  the 
cool  bath,  antipyrimf  and  an- 
ti/ebri.nf.  not  determined  yet ; 
cold  water,  method  of  using, 
iv.  343;  for  cough,  small 
doses  of  opium,  few  drops  of 
wine  of  tpecac,  few  grains 
of  urethan,  no  depressing 
agents,  blood-letting  in  rare 
instances  only,  iv.  344. 


Locomotor    Ataxia,    "Light- 
ning Pain  "  of. 

Atiti/chrijie,  iv.  4.35 ;  (inli- 
pyrine,  100  gm.  o.h.  {nd.ilos. 
3-6)  iv.  440 ;  heavy  static 
spark,  V.  90. 


Lumbago. 

With  cMori'l,,  Inc..  iv.  482; 
Turkish  baths,  iv.  514;  «"^'- 
pyrine,  iv.  440. 


Lung,  Abscess  of. 

Incision    and    washing    out 
cavity,  pneumotomy,  iii.  382. 

ffiDEMA  OF. 

Stimulants,  actkilc  of  Intd, 
large  doses,  iii.  387. 


Lupus  of  the  Nose. 

80*   sol.  Iwlic.  ur.  Vk.,  iii. 
262. 

Vulgaris. 
Nitrate  of  HI.  stick,  Kaposi's 
form.,  ii.  .378:  Vienna  paste, 
pyror/allic  urido\aiva.,W  5», 
thermo-caut.,  galvano-caut., 
lactic  acut  on  cotton,  cocAiine 
mur.  sat.  sol.,  ii.  37!*. 


Lymphatic  Apparatus. 

Diseases  of,  ethereal  solu., 
iodoform  inject.,  ignipuiic- 
tnre,  belladonna  and  aconite, 
coit-liver  oil,  ii.  .325. 


•elat.  ii.  117 
i.  :i'S!  :  Sol 


■SVJ ; 


-Maragli- 
^  I.  .'iJl. 
ir.  Palmer 

-llarley,  i. 


Leysin  in  Switzerland— Climatic  Peculi- 
arities of — Secretan,  v.  2(). 

Lice — Vastanian,  Meigs,  Greenough,  Thomas, 
i.  400. 

Life-time— Average  of  Different  Classes 
of  Humanity — Koriisi,  v.  170. 

Ligature  of  Aorta  and  Spinal  Lesions— 
Steno,  Lecat,  Bichat,  Ehrlich,  Brieger, 
Singer,  i.  83. 

Ligatures  and  Sutures— Girdlestoue,  Veit, 

iii.  .555. 
Light— Effect  of  Sun  and  Electric  Light 

Compared — Sous,  Martin,  Demours  and 

Sichel,  v.  205;  Rognetta,  Larrey,  Jaeger, 

Passons,  E.  Jones,  Czerny,  v.  206. 
Effects  on  Amm,\l   Life  of — Lavoisier, 

V.  203:    Moleschott,  Fazio,  Pfliiger,  Fu- 

bini,  Ronchi,  Pleasanton,  v.  204. 
Law  of  I.ntensity   of  Effect  of  Arti- 
ficial— Fazio,  V.  20.'). 
Lithium — Aulde,  iv.  480. 
Liver— Abscess  of — Rochard,  Ti 

Harley,  Cyr.  i.320  ;  Ferron, 

chon,  i.  .329. 
Cirrhosis  of— Cyr,  i.  334. 
IN  Children— Howard,  i.  338. 

Treatment  of— Troisier,  Sehreph, 
Stewart,  i.  .340. 
Artificial  Ciiiiuiii^iN  "f    s 
Catarrhal   J.umum      1I>ii 

ano,  i.320;  Cli:inllar.!    Mii 
Disease  of  in  Ciiiliuu..n 

Howard,  iv.  362. 
Congestive  Hypertroe'iiy  i 

341. 
Formation  of  Lactic  Acid  in— Wysso- 

kowitsch,  V.  334. 
Gall-Stones  of— Brii^towe.  Ord,  i.  322. 

Treatment  of— McGaston,  i.323;  Touatre, 
i.  326. 
Hydatid  Cysts  of— Banvell.  Ow  en,  ii.  1  lt> ; 

Eaudouin,  i.  329;   Sennett.  Humphrv.  i. 

Nerves  in  the— Macallum,  v.  393. 
ProdI'CTIon  of  Sugar  in— Seegen,  Abcles, 

V.    334;     Ikalowicz     and     Pal,    Seegen, 

Abelcs,  V.  335. 
Vomiting    of    Gall- Stones— Satterth- 

waite.  i.324:  Pope.  i.  325. 
W^oiNDS  OF— Keen,  Senn,  ii.  115. 
Living  Bikth,  Ventilation  of  the  Middle 

Ear  of   the  Newhoun  Child,  as    a 

Sign  of— Gelle.  v.  1.55. 
Lobar   Pneumonia— Guaita,  MooUmann.   R. 

Caspar,    iv.    341  ;     Lecuyer,     Fournier, 

Parrot.    Damaschino.    Cadet    de    (iassi- 

conrt,  Wm.  Pepper,  Myers,  Schuyler,  iv. 

342 :      Eust.     Smith,     Moellmann,     A. 

Jacobi.  Wm.  Pepper,  iv.  343. 
Lobelia— Lobeline— Barth(dow,  iv.  480. 

Localization,  Cerebral— Horsley,  Thane,  i. 

1 ;    Beevor,   Broca,    Hughlin'gs-Jackson, 

Hitzig,   Ferrier,   i.  2;    Nothnagel,  i.  4; 

Charcot,  Pitres,  i.  6. 
Lookout  Mountain  a.nd  Marietta  (Ga.)  as 

Sanatoria  —  Robison,  Ross,    Bogue,  v. 

•29. 
Lucan  Spa  (Ireland;,  Sulphur  Spring  of  - 

Flinn.  v.  40. 
Lumbar  Colotomy— Cripps,  ii.  178;   Trclat, 

Verneuil,     Dumenil,     Koenig.     Reclus, 

Jeannel,  Glasscr,  iii.  179. 
Lung,  Abscess  of— Moigs,  iii.  ;}8I ;  Runeberg, 

iii.  382. 
Lupus— Reeves,    ii.  .'576:    I!:i.vha.   Kaposi,  ii. 

378. 
of  the  Nose — Cozzolino.  Bresgen,  Moure, 

and  Natier,  iii.  261 ;  Rafin,  Silitch,  iii.  262. 
Lu.\oR    (Egypt),    Resort    for    Phthisis— 

Eyton  Jones,  v.  29. 
Lymphatic  Apparatus.  Diseases  of— Read, 

Simon,  Graiicher,  Netter,  Penzoldt  and 

Dietrich,  DeCourtade,  ii.  324. 

Treatment    of— Peyrot    and     Jonesco, 

Rogers,    Genzmer,   "Alexander,    Parkes. 

Creath,       Fenger,       Tantini,       P.atlen, 

Grancher,  ii.  3'25. 
Lyons,   Ethnography  of— Clement.  Bcrtil- 

lon,  V.  179;  Topinard,  v.  181. 
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Madeira  and  Tenerifle  as  health  re- 
sorts  V.  33 

Malaria,     pathol.    nervous    diseases 

following i.  177 

Malarial  cirrhosis  of  the  liver i.  335 

fevers.  etiolo?v-  of i.  276 

svmiitomatolftgv   and    treatment 

"  of. ; i.  279 

neuritis i.  139 

Malt iv.  422 

Man.  the  environment  of. v.  203 

Maniica iv.  481 

Maritime  climates  and  health  re- 
sorts  v.  30 

Massage  in  diseases  of  the  uterus...iv.  48 

Ma.xillary  sinus,  abscess  of. iii.  27.5 

etiology  of iii.  27.5 

diagnosis  of. iii.  27.5 

treatment  of. iii.  275 

Measles,     contagious     before     enip- 

tion V.  253 

Meat,  normal  digestion  of  in  healthy 

stomach v.  327 

poisoning v.  237 

Medical  chemistry  and  toxicology,  v.  95 

demography  of. v.  166 

collective  investigation  in v.  167 

definition  and  relations  of. v.  166 

Melanosis  of  urinary  tract ii.  213 

Membrana  tympani.  effects  of  centri- 
petal pressure  on iii.  201 

physiology  of. iii.  223 

Meniere's  disejise iii.  209 

Meningitis,  cereliro-spinal i.  53 

etiology  and  pathology  of. i.  56 

semeiology  and  diagnosis  of. i.  53 

treatment  of. i.  ,57 

chronic i.  58 

tubercular i.  49 

prognosis  of. i.  .Vi 

semeiology  of. i.  49 

treatment  of. i.  52 

Menstniation,  after  removal  of  both 

ovaries iv.  103 

in  human  sul)jects iv.  ,54 

in  monkeys iv.  54 

ner\e  origin  of. iv.  .57 

and  ovulation iv.  .55 

pliysiology  of iv.  .53 

vicarious,  cases  of. iv.  72 

definition  of. iv.  71 

etiology  of. iv.  71 

existence  of  true iv.  72 

treatment  of. iv.  71 

Menthol iv.  481 

local  anaesthesia  from ii.  528 

Mercurial   injections,  dangers  of  in 

midwifery iv.  186 

contra-indications  of. iv.  188 

paralysis,  pathology  of. v.  500 

Mesentery,  diseases  of. i.  374 

Meteorological  chanzes,  relations  of 
to    chorea,     rheumatism    and 

neuralgia. v.  II 

Methvlal iv.  482 

physiological  action iv.  .541 

Methyl-blue v.  ,373 

Methyl  chloride iv.  481 

local  ana:sthesia  from ii.  ,527 

Methyl-chloroform  as  anaisthetic.ii.  512 

Methylene  bichlor.  as  ana:sthctic...ii.  513 

Methylic  ether  as  anaesthetic ii.  513 

Metrorrhagia  of  the  climacteric iv.  67 

and      menorrha?ia,      definitions 

"f- iv.  63 

etiology  of. iv.  63 

in  febrile  stat<'8  of. iv.  67 

treatment  of. iv.  64 

internal  of  pregnancy iv.  68 

Microbes  as  etiological  factors ii.  468 

struggle  of  organic  cells  against 

iqvading v.  502 


THERAPEUSIS. 


Malaria. 

Antifehrine.  3.0  gm.  (antici- 
pate parox.),  iv.  432:  or  1.20 
gni.  during  4  h.,  iv.  433 ;  anli- 
purine,  iv.  439;  ert/ot,  3  grs. 
daily,  with  or  without  f/iiin., 
iv.  4ljf) :  eucalyptus  honey,  iv. 
4*>2:  iprrar.,  pulv.,  gr.  10, 
fol.  by  2-4  gr.  pills.  (\.  3  h.,  iv. 
477:  pnnirin  hi/ilri^rhUirale, 
gr.  30.  pru  dif.,  iv.  4'.)3  ;  pirrir 
iicUl,  pil.  gr.  'j,-Hi,  q.  4  h., 
iv.  494 :  pi/n/iine  trirnrb- 
uxylir  acitl,  gr.  10,  iv.  496. 


Nervoi'.s  Disorders  follow- 
ing. 
Galvanism,    sulphur    baths, 
iud.  iron,  i.  178, 


Malarial  Diseases  of  Eye. 

Quin.  and  tonics,  iii.  108. 


Malarial  Fevers. 

Eryot.  not.  injected  into 
spleen;  forintermittent  fever, 
ergotine  with  quinine,  nil  of 
phosphor,  ^tt.  v,  t.d.,  i.  280; 
amnion,  pirrate  in  pill  gr. 
^8  to  ss ;  for  chronic  malaria, 
potass,  perniany.  in  water 
gr.  ss-j,  t.d.;  for  intermittent 
fever,  guinine  niiir.  sol.  hy- 
poderm ;  for  haeinorrhagic 
malarial  fever,  arsenious 
arid,  large  doses  repeated ; 
in  convalescence,  quinine, 
iron,  arsenic,  and  nujc  vom., 
i.  281. 


Mammitis. 

Phytolacca  derandra,  ext.  fl. 
gtt.  10  0.  h.,  iv.  493. 


Ma.ma. 

Methylal.  3  1-4,  iv.  483 :  cold 
baths,  iv.  514  ;  amyl  hydrate. 
3-5  gm.,  iv.  424;  roiiiinn.ti. 
ext.  hyosrynni.,  fl.  ex.,  55  V\. 
7 ;  chloral,  gr.  x.  dos.  i., 
iv.  457. 


Mastitis. 

Saline  cathartics,  rii.  maynea. 
quinine,  belladonna  locally, 
iitropia  gr.  iv-.'jj,  poultices 
to  be  avoided  till  occurrence 
of  suppuration,  iv.  250 ;  imline 
oinl..  rnrb.  of  ammonium, 
.Ii  to  ••.!,  support  to  breast  by 
bandage,  iv.  250;  o|iium,  in- 
cision alwavs  in  directitm  of 
ducts,  antisepsis  drainage 
follr»wed  bv  wuiipression,  ice 
water  applications,  cracked 
ice,  iv.  251. 


Maxillary  SiNirs,  Abscess  or. 
Drainage  and  insuf.  of  iotlol. 
inject,  of  noLperitx.  of  hydro- 
gen, wash  of  sal.  »«/.  Imrir 
arid  in  listerine.  iii.  275; 
or^eninir  of  intl.  meatiis,  iii. 
276;  method  of  Mikniici, 
antiseptic  irriga.,  iii.  445, 
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Micro-organisms,         antagonism 

amongst v.  505 

Miurostat v.  370 

Microtomes,  hand  and  automatic. ..v.  368 

Midwifery,  chloroform  in ii.  520 

Migraine i.  145 

with  apparitions i.  144 

paralysis,  3d  pair i.  145 

in  childhood i.  145 

Milk  from  pleuro-pneunionic  cows  a 

cause  of  disease v.  229 

Milliamp^remeter,    description    and 

uses  of. V.  49 

Mineral  waters  and  sea-baths,  indica- 
tions and  contra-indications  for. v.  37 

Models,  imperfect  plaster  impressions 

and iii.  500 

Monstrosities v.  443 

Morphia.  Donath's  test  for v.  113 

easy  test  for v.  113 

Morphinism,    acute    opium     poison- 
ing   iii.  431 

and  morphinomania iii.  421 

in  China iii.  4,S0 

lirognosis iii.  426 

treatment iii.  426 

Mortal   wound,  medico-legal   signifi- 
cance of  more  than  one  on  the 

same  dead  body v.  143 

Mountain    climates  and    health    re- 
sorts  V.  22 

climbing  as  a  therapeutic  agent.v.  21 

fever i.  282 

Mounting  small  objects v.  381 

Mouth,  anatomy  of  floor  of. v.  288 

antisep.  gargles iii.  493 

diseases  of. i.  290 

and  lips,  new  disease  of. i.  295 

micro-organisms  in  faeces  and. ..v.  331 

neuralgia iii.  436 

parasites  of. iii.  461 

suppuration  in iii.  4M 

surgery  of. iii.  43.i 

tumors  of. iii.  436 

Mucous    cells,  presence   of  vacuoles 

in V.  324 

membranes,  preparation  of. v.  384 

Mullerian    duct,    anomalies    of    the 

products  of  the v.  428 

Miiller's     duct,    persistence     of,     in 

male v.  287 

Multiple  neuritis,  diagnosis  of. i.  1.30 

etiology  and  varieties  of i.  115 

iiifci-tious i.  116 

pathology  of. i.  113 

spontaneous i.  115 

svuipKimatologv i.  120 

tcixic- ". i.  115 

treatment  of. i.  131 

Muscle,    change    of   volume    during 

contraction v.  299 

chemistry  of. v.  .'JOS 

<!ontractions.  heat-eiiuivalentof  v.  .307 

c<mtractions  in  man v.  303 

conversion  of  glycogen  into  sugar 

in V.  306 

effects  of  different  loads  on  con- 
traction  V.  301 

of  warming  upon  irritability  of 

frog's V.  300 

electrical  phenomena  of  contrac- 
tions  V.  302 

new  theory  of  contraction v.  299 

plasma,  albumins  in v.  .305 

post-mortem  c<mtractions  of. v.  .306 

Muscles,  diseases  of. i.  149 

intraocular,     of     mammals    and 

birds iii.  I 

Muscular  atrophy i.  90 

Mutisia  viciiefolia iv.  484 

Mycosis,  broncho-pulmonary iii.  386 

Mydriasis    monoc,    due    to    uterine 

fibroid iii.  135 

Mvdriatics,   mvotics    and    anaesthet- 
ics  ■ iii.  169 

Myelitis i.  81 

pressure, i.  79 
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Measles. 

Acetpfiffnetuline,  0.6  to  0.7 
gm.  ad.,  0.2  to  0.3  gm.  ch.,  iv. 
418 ;  anli/fhrint,  iv.  432. 


MEtANClIOLIA. 

Friction  w  ith  bay  salt,  iv.  515. 


TUBEHCULAK. 

loduj.  inunct.  to  scalp,  iodof. 
sol.  in  vasel.  hypod.,  iv.  476. 


Meningitis,  Cerebro-Spinal. 
Isolation  and  disinfection, 
antiphlogistic  treatment,  i. 
,57;  morphia,  constant  feed- 
ing, i.  57-58. 


NON-TUBERCDLA  R. 
Tannin,  i.  52-53. 


Tubercular. 

Calnmel    purgation,     i.    5 
iodoform  inunction,  i.  52. 


Menstruation,  Vicarious. 
Tonics,     oxytoxics,     purga- 
tives, diuretics,  faradization, 
iv.  72. 


Mesentery,  Diseases  of. 

Laparotomy,  i.  374;  intestinal 
antisepsis,  alk.  and  earthy 
sulphates,  charcoal,  ioifof., 
€ftr.  suh,,  rreasottt,  taxtti  no- 
liii/liil..  hisinut/i,  carhol.aciti, 
S'ltitho-rttrhun.  water,  jtaph- 
tliiilin,  thymol.,  i.  376. 


Metrorrhagia. 

Eri</eron,  oil  of,  5  drops  q. 
4  h.,  iv.  461 ;  geraniujn  mac. 
int.  and  loc,  iv.  465 ;  rhv.i 
aromat.  fi.  exl.  Tn_v-xv,  iv. 
497. 


AND  MeNOUKIIAGIA. 

Illl.lriistis   nui.  fl.  ext.  gtt.  XX 

t.<l.,  iv.  (».''>:  fjoN^yp.  rad. 
decoct.,  tf)(inine,  iv.66  ;  fryot, 
yallit:  arid.,  iodof.  tampon., 
urtica  dioica.  inf.,  iv.  67. 


Migraine. 

Giinrana  gr.  xxx  o.h.,  i.  14.5, 
iinliO'hrivf,  i.  147 ;  ojiiqin 
inhal.,  iv.  489  ;  «od.  Halini- 
hit.  gr.  XX  and  repeat  in  ^ 
h.,  iv.  499;  sod.  chloridr  5) 
before  attack,  iv.  .503;  aroni- 
tint;  iv.  419;  antipyrine  gr. 
xxij  q.  2  h.,  iv.  444;  canna- 
Inn  indica  full  dose,  iv.  4.50 ; 
corn  leaf  riyarftlrs.  iv.  45.5  ; 
Klhoxyriiffii'iu  gr.  vij-xv  p. 
d.,  iv.  461  ;  nilro-;jli/rerine 
80l.  If.  gtt.  i-ij,  iv.'4^7. 
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283;  Parmentier,  i.  285. 
Milk   from   Pleuro  -  Pneumonic  Cows  a 
Cause  of  Disease  —  Vallin,    Lecuyer 
Dupres,  Costello,  lieu.  v.  229;  Elvire,  v. 
2,30. 
MuLLER's  Duct.  Persistence  of,  in  Male— 

Reliquet,  7.  287. 
Mine/.al  Waters  and  Sea-Baths,  Indica- 
tio.vs  and  Contra-indications  fob— 
Marincourt,  v.  37. 
Momordica  Bucha— Duprat.  iv.  484. 
Morphinism,   etc. — Lancereaux.    Levinstein, 
Averbeck,  iii.  422 ;  Levenstein,  Jammes, 
Edwards  and  Pilliet,  Ball,  Averbeck.  iii. 
423;     Anderson,     China    Inland    Miss. 
Opium  Hosp.,  Foochow,  China,  iii.  428; 
Jennings  and  Ball,  iii.  429 ;  Edwards,  iii. 
430;  Kiernan,  Hughes,  iii.  431. 
Mortal   Wound,    Medico -Legal    Signifi- 
cance OF  MORE  than  one  ON   THE  SAME 
Dead    Body— D.    H.    Agnew,    v.    144 : 
Thornton  Parker,  v.  146 :  G.  G.  Hubbard, 
V.  147. 
Mountain     Climbing     as    a    Therapeutic 
Agent— Oertel,  Barkan,  v.  21. 
Fever— Curtin.  Van  Eman,  i.  282. 
Mouth,  Anatomy  of  Floor  of— Suzanne,  v. 
288. 
AND  F^ces.Micro-Organisms  IN— Vigual, 

V.  331  ;  Kronecker,  v.  332. 
AND  Lips,  New  Disease  of— Hutchinson, 
i.  295. 
Mucous  Cells,  Presence  of  Vacuoles  in— 
Ranvier,  v.  324  ;  Biedermann,  v.  325. 
Membranes,  Preparation  of  — Ranvier, 
V.  :e4. 
Muscle,  Change  of  Volume  during   Con- 
tkaction— Ewald,  v.  299. 
Chemistry    of— Halliburton.     Kiihne,    v. 

303;  Schmidt,  v.  305. 
Contractions,    Heat- Equivalent  of  — 

Chauveau  and  Kaufmann,  v.  307. 
in  Man— Fick,  v.  303. 

Conversion  of  Glycogen  into  Sugar,  in 
— Seegen,  Nasse,   v.  306;    Berlinerblau, 
Marcuse,  v.  307. 
Effects  of  Different  Loads  on   Con- 
traction—Von  Frcy,  V.  302. 
Effects  of  Wakminc;"  upon  Irritability 

OF  Frog's— Edwards,  v.  300. 
Electrical  Phenomena  of  Contractions 

—Lee.  V.  a»)2. 
Intraocular,  of  Mammals  and  Birds— 

Jessop,  iii.  1. 
New  Theory  of  Contraction— Marshall. 

Melland,  Rctzius.  v.  299;  Exuer.  v.  300. 
Post-mortem    Contractions  —  Brow  n-Sc- 
cpiard,  v.  .306. 
Mutisia  Vici*folia— Sacc,  iv.  484. 
Mydriasis  Monoc.  due  to  Uterine  Fiiiitiiin 

— Mannhardt.  iii.  I.'J5. 
Mydriatics  and  Myotics-  Lang  and  Burrdt. 

Chisolm,  iii.  169. 
Myelitis— Steven.    Fairbank,  i.  81  ;    Lewtas, 
Glynn,  Anderson,  Railton,  Nauworck,  i. 
82. 
Pressure— Grasset  and  Estor,  i.  79  ;  Ryaii. 
Taube.  Harris,  i.  80. 
Mycosis      Broni'ho- pulmonary  —  Waugh, 

Lannoy.  iii.  386. 
Myopathy— Erb,  i.  151, 
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Myopathy i-  151 

Myopia  and  corneal  loucomata iii.  1C2 

caused  by  self-chosen  glasses.. .iii.  Iffl 

cause  of. "'•  ^^ 

Myosin  ferment v-  305 

Myositis >■  }57 

primitive  infojtious >•  1»>' 

Myringitis      tuberculosa,     so-called, 

pathology '»■  221 

Myxocdema \\\-  3 W 

surgical "'•  "'^l 

Nails,  absence  of. ▼■  ^^ 

Nansomia ''^  ■**' 

Naphthalin iv.  4S4 

Naphthol >v.  436 

Nasal  duct,  foreign  body  in iii.  2J 

malinsertion  of  style  a  cause  of 

abscess iii-  21 

stricture  of. iii.  2)) 

mucous  me;nbrane,  glands  of...y.  302 

polypi jii-  2t;; 

treatment ">•  ■^'i> 

reflexes |»-  27l> 

tuberculosis '"•  *•■'" 

etiology  of. iii-  261) 

Naso-pharyngeal  catarrh iii.  276 

Nejro  race,  the  medical  features  of 

the V.  192 

Nephrectomy,  transperitoneal ii.  l^l 

Nerve  cells.  conne:;tion  with  natural 
vascular    channels,     of   spacer 

in V.  274 

cervical    sympathetic,   effects    of 

section ..v.  311 

section,  direction  of  degeneration 

in V.  308 

splitting ii.  6fi 

suture ij.  50 

distance  suture ii.  ."VO 

material  for ii.  50 

primary ii.  51 

secondary ii.  5.J 

prognosis  of. ii.  54 

statistics  of. ii.  54 

tissues,     fundamental    elements 

of. V.  272 

tissues,  preparation  of. v.  SS") 

tract,  a  new v.  2.S2 

tracts,  relationship  of. v.  2S2 

tumors,  extirpation  of. ii.  58 

Nerves,  growth  of. v.  3-59 

in  the  liver,  detection  of. v.  3S.') 

of  face i.  179 

Nervi  erigentes,  origin  of. v.  311 

Nervous  cough i.  177 

Nervous  diseases,  peripheral i.  112 

Nervous  system,  anatomy  of,  in  new- 
born   iv.  20'> 

discuses  of,  in  newborn iv.  2Xy 

in  the  embryo,  growth  of. v.  3">y 

Neuralgia i.  143 

headache  with  apparitions i.  144 

migraine  with  paralysis  3d i.  14> 

migraine  in  childhood i.  ll.'j 

treatment i.  146 

Neurasthcnia-vasomotoria i.  181 

Neurectomy  for  neuralgias ii.  64 

Neuritis,  experimental i.  141 

malarial i.  139 

multiple  peripheral i.  130 

multiple i.  112 

plantar i.  142 

3.5— V 


TllERAPEUSIS. 


Mourm.NOMA.Ni.v. 

Total  abstinence,  iii.  427; 
gradual  susgieiision,  iii.  428; 
cardiac  iuviguration,  spar- 
teini-,  iii.  430. 


Myelitis  of  CniLDitEN. 

Ergot  and  atrop.,  hypoder., 

i.  82. 

Nasal  Dkct,  Stricture  ok. 
Med.  gelat.  bougies,  astring. 
andantisup.  irriga., electroly- 
sis, iii.  2J. 


Nasal  Polypi. 

Lange's  oijeration,  iii.  2i3: 
tiinnic  (fid,  sat.  8>1.,  injojt 
in  tumor,  Lange's  o;).,  iii. 
26*. 


Nasal  TunERCULOSis. 

Galvanii-cautery  for  small 
ulcerations,  scraping  and 
20- '>!);;  sol.  Iiirtir.  nrid  loc. 
hiilnf.  in  iilynsrine  loc,  iii. 
261. 


NASO-PnARy.NGEAL  Catarrh. 
fotlot     insuf.,     spray      and 
brush,  galvano-cautery,    iii. 
277. 


Neuralgia. 

Aiimitinf  granules  o.s.h., 
niiiui/i  in  ina'arial  ueur., 
Blaud's  iron  pills,  i.  lij; 
resection  of  nerve,  iiiUipyr- 
iitf,  tiiUi/'t'.hrine^  i.  147  ;  saluJ, 
ustnic  aciil,  rrnton  oil  in 
sciatica,  chloriite  uirthyl  in 
sciatica,  refrigeration  of 
healthy  leg.,  i.  148:  r.hloio- 
fonn  witli  diffusion  electrode, 
i.  149-;  heavy  static  spark,  v. 
90;  trigom.  occip.  intercost. 
sciat.,  v.  92;  rlilnroform  anil 
/17.  vaiiil.  1.4  hvp..  'ulol  and 
Ihl.  m-irl.  1.10  hyp.,  iv.  511. 
OF  Mot'TII. 

Neure>'t;imy,  iii.  43j;  Sa'zer's 
method,  iii.  4.j7. 
Periimieral. 

Neurectoiuv,  ii.  fit ;  nconitinf. 
iv.  41S;  oii'll/'hriiir..  iv.  434; 
aiilijii/riii''  ^iM  gms.  daily,  iv. 
440;  lii/ilrohnmiii-  uriil.  iv. 
4-19:  r.mhim  and  Innolin 
oint.,  iv.  4.'i7  ;  mt-thi/l  rftlur. 
loc,  iv.  482  ;  nitro-f/l)/rrrinr 
sill.  Rtt.  i-ij.  iv.  487;  uxi/ijrn 
iuhai.,  ir.  489i. 


AUTHORS  QUOTED. 


MropiA  AND  Corneal  Leucomata— Petersoit 

iii.  162. 
Cause  of— Stilling,  iii.  160. 
Caused  by  Self-chosen  Ula.^ses — Rislev, 

iii.  16.J. 
Myositis— Walther,    llopp,    Brunon.   i.    1.17; 

Heli'orich,     Sympson,     Kiissmaul     and 

Maier,  Unverricht,  Jackson,  Neumann, 

i.  l'),s. 
Myki.nc;itis  Tuberculosa,  so-called. 

Pathologv— .M(X>s,   C.    S.    Bull,    iii.   224; 

Moos,  iv."2r). 
Myxo;i)E.ma— Kiellan,  Zielewici.  Savill.  Paton, 

Warfoinge,  Jones,  Erl»,  Senaujr,  Landar 

Ro.senberg,  Campana,  Stewart,  Bouissji^ 

Shelswell,  iii.  34.1. 
SURtilCAL — Bourneville  and  Bricon.  Grur 

ner,  Koeher,  Schmid,  AlberUiiii,  Tiz2-ja 

Reverdin.  Trontljetta,    Bottini,    iii.  341 

Bruus,  iii.  312. 

Nails,  Absence  op— Bleok.  Sajous.  t.  442. 
Nansomia— Machell,  v.  i4.S. 
Naphthalin- Holt,  Wilcox,  Pepper  and  Grif- 
fith, iv.  484. 
Nasal  Ouct,  Foreig.v  Body  in— Solomon,  iii, 

20. 
Mal-insertion   of    Style,    a  Cause   of 

Abscess — Jeatlreson,  iii.  21. 
Stricture    of — Starkey,   Stearenson    and 

Jessop,  iii.  20. 
Mucous  Membrane,  Glands  of— Paulsea, 

V.  392. 
Polypi — Bond,  Lange,  iii.  263;    Bermeco, 

Bell,  Luc,  B.iyer.  iii.  264. 
Nasal    Reflexes  —  Finne.    Mygind.    Cheat- 
ham, iii.  270;  Bettman,  Joal,  H.  D.  V., 

Seiffert,  Michael,  iii.  271. 
Tuberculosis. 

Etiology  of— Cartaz,  Moure  and  Natier, 
Boylan,  Bresgen,  iii,  260 ;  Lennox 
Browne,  iii.  261. 

Treatment  of — Cartaz,  Lennox-Browne, 
iii.  261. 
Naso-Puaryngeal  Catarrh— Schwabach,  iii. 

276 ;    Bresgen,  Gjrduu,  Hall,  Schmiege- 

low,  iii.  277. 
Negative     Localization     Cases— Brieger, 

Fere,  Alexander,   de  Schweinitz,  i.  14; 

Ilun,  Journiac,  i.  1.5. 
Nephrectomy,    Transperitoneal— Terrier, 

Gross,  ii.  134. 
Nerve  Cells,  Connection   with  Natural 

Vascular  Channels,  of  Spaces  in — 

Adamkiewicz,  Fritsih,  v.  274. 
Cervical  Sy.«pathetic.  Effects  of  Sec- 
tion—Bernard,  PyeSmith,  v.  311. 
Section,  Direction  of  Degeneration  i.v — 

Waller,  v.  308 ;   Friedlauder,  Krause,  v. 

.309  ;  Meissner,  v.  310. 
Splitting— McLeod,  ii.  66. 
Suture,    Distance— Assaky    and   F.irgin, 

Bowlby,  ii.  .'>9  ;  Verneuil,  McBurncv,  ii. 

<)0;      Briddon,      McUurney,       Wiilard 

Parker,   Draper    Gordon  Buck,  ii.    61 ; 

Cameron,  Socin.  ii.  62 ;  Tillaux,  ii,  63. 
Suture,  Materials  for— Bowlby,  ii.  50; 

Koeher.  ii.  .M. 
Suture,    Primary— Bowlby,   ii.    T>\  ;    Til- 
laux, Rowo,  Nclaton,  Scliwarz,  Polaillon, 

ii.  52. 
Suture,  Secondary— Bowlby,  Scott,  ii.  .'it ; 

Tobin,  Bland  Sutton,  llo'lmcs.  Bowlby, 

Sympson,  ii.  S.**;  Tillaux,  Lcclilerhose.  li. 

Sti;  Jcnkcn,  Bloxam,  ii.  57;  Ehrmann, 

ii.  53. 
Tissue,    Fundamental    Elements    op— 

Forel,  Golgi,  v.  272 ;  B.  Hollar,  Ganscr, 

v.  273. 
TissuM,     Preparation     op  —  F.    Tangl, 

Boveri,  v.  3S5  ;  Macallum,  Uoveri,  v.3t*«>. 
Tract,  a  New— Ilclwcg.  v.  282. 
Tracts.  Relationship  of— Flochsig,  Bcch- 

therow,  v.  2S3. 
Nerves,    Growth     of— Ilcnson,    Altmann, 

Kiilliker,  W.  Ilis,  v.  .360. 
IN  THE  Liver.  Detection  OF— A.  B.  Mac- 
allum, V.  .'{.*). 
OF  Face— Ketli,  i.  170. 
Nervi   Erigentes,   Origi.m    or— GaskoII,    v. 

311. 
Nervous  Couch— Bresgen,  i.  177. 

Diseases  and  NEUKi)Sf:s -Mills,  Llovd,  i. 

112. 
System  in  the  Embrvo.Growthof— Mcrk, 

Altmann.    Uskolf,    Rauber,     Eichhorst, 

Boll,  v.  3'>9. 
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Neuroses i.  112 

of  ptiarynx iii.  285 

reflex  of  nose « iii.  270 

Newborn,  anatomy  of  nervous  sys- 
tem in..._ iv.  295 

artlirepsia  in iv.  297 

asuites  in iv.  294 

atrophic  i)arjilysis  in iv.  298 

cause  of  convulsioius,  tetany,  lar- 
yngismus  in _ iv.  295 

diagnosis,  symptoms  and  pr()g- 
nosis  of  sypliilitic  pseudo-pa- 
ralysis in _...._„iv.  207 

disea.ses  of  lioart  in iv,  293 

prognosis,  symptomatology. ..._iv.  294 

diseases  of  liver  in..„ „ iv.  294 

discases«f  nervous  system iv.  295 

endocarditis  in iv.  291 

hepatitis  syphilis  in iv.  294 

icterus  in „ iv.  294 

pericarditis  in iv.  293 

etiology  and  pathology _iv.  293 

rachitis  in iv.  295 

rhagades  in iv.  3(K) 

septicajmia  and  pyaimia  in iv.  299 

.stomatitis  in. „ iv.  301) 

syphilitic  pseudo-paralysis  of... i  v.  29(> 

pathology  of. !.„ iv.  296 

■New  Caledonia,  medical  demography 

of v.  1S9 

Jv'ew  disease  of  the  lips  and  month,  i.  295 

New   Guinea,   climate   and    diseases 

of. v.  10 

New  York  bay,  examination  of  water 

of. '.„ „ V.  228 

Kicotinism  (see  tobacco  habit),„  ...iii.  43 

Kight-blindncss  (hemeralopia) iii.  94 

Nitr.igcn iv.  486 

Kitre-glycerinc iv.  485 

Nitrous  oxide  as  ana,'sthetic..,„ ii.  514 

an<l  oxygen  as  aua^tlietic ii.  512 

Nocturnal  iaoontinence  of  children 
and  relaxed  sphincters  of 
adults,  electrical  treatment 
of v. 


Norway,  prev.alence  of  phthisis  in. ..v. 
Nose,  diseases  of  and  mogiphoma..iii. 

Nutrient  suppositories iv. 

Nystagmus  ...„ _ „.iii. 


NystaKmna,  ■miner's,  from    deficient 

blood  supply iii.  101 

ObstetTic  nomenclature  .„ iv.  193 

Obstetrics iv.  185 

oiierativo, new  instruments iv.  218 

Occlusion  of  nose _ iii.  2G4 

Ocular  symptoms  in  tubercular  men- 
ingitis  i.  49 

(Edema  of  face,  persistent- ii.  Sfifi 

malignant ii.  .S.iO 

of  lungs iii.  387 

(Esophagus,  abscess  of. iii.  324 

carcinoma  of. iii.  ,325 

dilatation  of. iii.  324 

diseases  of iii.  324 

foreign  bodies  in iii.  32fi 

impcrforation  of. v.  4:W 

stricture  of. ii.  324 


THERAPEUSIS. 


Neurasthenia. 

Static  insulation,  v.  91  ;  hy- 
drubromin  acid.  iv.  450 ; 
ronitim  Ji.  ext.  V\\  q.  Jo  h. 
till  asleep,  iv.  467;  litliimn 
hrumitle,  iv.  480. 


Neuritis,  Multiple. 

In  early  stages  salicyHc.  acid 
and  hromides,  in  chronic 
stages  f.irychnia,  inassage 
and  electricity,  jiilvmrjnnc, 
i.  131. 


iND  Perineuritis. 

Nerve-splittins.  ii.  66;  static 
insuliition  and  sjiarks,  v.  92. 


Nicotinism,  CnROTiic. 

Abstinence,  tonics  and  pat. 
iod.y  (itriihftl  and  morpUiHG, 
tannic  ariil^  iii.  434. 


Nocturnal  "Emisstows. 

,SV(()>  niyra  Jl.  ext.  3J4  t.i.d., 
iv.  497. 


I.VCONTINENrE    AND  ReLA.XED 
.SplIlNrTEItS. 

Galvaa.  cur.  loc,  v.  62, 


Nose,  Rodent  XJlces>oe. 

Extirpation     by   Pa<j«elin's 
cautery,  iii,  436. 


NCIIBNESS,  Wakikt.. 

Iodide  poffis.  and  rarb.  am. 
comb.,  1.  178. 

Obesity. 

Sirrlmrin,  iv.  497;  Turkish 
bath,  iv.  U3. 


tEsoPnAGUS. 

Gastrotomy  fbr  stricture,  iii. 
324,  .325 ;  tubal  alimentation 
for  dilatation,  iii.  3i'),  ,326  ; 
excision  of  larynx  for  carci- 
noma, iii.  32.5;  (csophagot- 
omy,  ii.  .327:  removal  of  for- 
eign bodies,  iii.  320,  327,  328. 


AUTHORS   QUOTED. 


Neuralgia— Dana,  i.  143;  Mitchell,  i.  144; 
Laur.a,  Fussell,  Burr.  Osier.  Sailer,  Bill- 
roth, i.  146;  Wilson,  See,  Seifert,  Faust, 
i.  147 ;  Jacobi,  Aschenvach,  Stekoulia, 
Brown,  Rogivue,  Jaequet,  Debove, 
Jacohy,  Raymond,  i.  148 ;  Adamkiewicz, 
i.  149. 

Neurectomy  for  Neuralgias  —  G.  R. 
Fowler,  "Waller,  Carnoehan,  Lossen, 
Grisson,  ii,  64;  Madelung,  Braun- 
Lossen,  Leucke,  Liclilau,  Maas,  Einhart, 
Bayer.  Gussenbauer,  ii.  65. 

Neuritis,  E.\peiiimental— Pitres  and  Vail- 
l.ard,  i.  141. 
Malarial,  etc.— Strachan,  i.  1.39. 
Multiple— Bu7,7..ard.  i.  112;  Starr.  Duplaix, 
Chapin,  Dana,  Biggs,  Folsom.  Ross, 
Clarke,  Edwards.  Fawsitt,  Thomsen, 
Kast,  Laquer,  Pitres  and  Vaillard,  i. 
113;  Erb,  Gombault,  i.  114;  Cl.arke, 
Dreschfeld.  Stewart,  Haddcu,  Eichorst, 
i.  115;  Biggs,  Starr,  Duplaix,  i.  116; 
Kast,  Gowers,  Jotlroy,  i.  117;  Mills, 
Dick,  i.  118;  Pitres  and  Vaillard,  i.  119; 
Lloyd,  i.  124;  Dana,  Mills,  i.  125; 
Striimpell  and  Miibius,  Wigglesworth, 
Mills,  i.  126;  Taubel,  Pitres  and  Vail- 
lard, i.  128;  Striimpell,  i.  129;  Semmola, 
i.  131. 
Plantar— Hughes,  i.  142. 

Neuroses  of  Pharynx- McDonald,  Iluchard, 
Rethi,  iii.  28.5. 

Newborn,  Disease  of  Heart  in— Keating, 
Edwards,  Billard,  Tardieu,  Weber,  iv. 
293;  Kirkenstein,  Blache,  Rauchfuss, 
Gubler,  OUivier,  R.anvier.  Depaul,  Pre- 
vost,  Depa.s.se,  iv.  294  ;  Silberman,  iv.  295. 
Diseases  of  Nervous  System  in— 
Hughlings-J.ackson,  iv.  295;  Cheadle, 
iv.  295-296;  Abercrombio,  Gee,  Parrot, 
Latitte,  Valleire,  Gueniot,  Bednar,  Hen- 
och, iv.  296. 
Influence  of  Drugs  Admi.nistered — Feh- 

ling,  iv.  298. 
Septicemia  and  Py-emia  in— Miller,  iv. 

299;  Runge,  iv.  300. 
Syphilitic    Psicudo-Paralysis  of— Weg- 
ner,  iv.  297;    Van    Swieten,  Gibert,  iv. 
298. 

New  Caledonia,  Medical  Demography  of 
— Verrier,  v.  189 ;  Kergrohen,  v.  190. 

New  Guinea,  Climate  a.nd  Diseases  of — 
Rev.  W.  G.  Lawes.  v.  10. 

New  Yokk  Bay,  Examination  of  Water  of 
Kinyoun,  v.  228. 

Night-Blindness  —  Featherstonchaugh,  Da 
Costa,  Treitel,  Fiirster,  A.  Grael'e,  Mag- 
nus, iii.  94. 

Nitrogen — Valenzula.  iv.  486. 

Nitko-glyceuine  —  Trussewitsch,  iv.  486; 
Van  Goidtsnoven,  iv.  488. 

Nitrous  Oxide  as  an  Anaesthetic- Bux- 
ton, llilli.^chcr.  Liifont,  Hewitt,  ii.  514; 
Kreutzmann.  ii.  515. 

Nocturnal  Incontinence  of  Children, 
Electrical  Treatment  of— Steaven- 
son,  v.  62. 

Nutrient  Suppositories— Quiplan,  Santer, 
iv.  423. 

Nystagmus- Nettleship.  Joft'reson,  iii.  92;   S. 
J.  Taylor.  Fore,  Jcssop,   D'Oench,  Gow- 
ers, liughliiigs-Jackson,  iii.  93. 
Miner's,  from  Deficient  Blood  Supply 
— Jeafl'reson,  iii.  92. 

Obstetric  Nomenclature— A.   R.   Simpson, 

iv.  19.3. 
Obstetrics,  Operative,  New  Instruments— 

J.     F.    Baldwin,    R.    Barnes,    Poullet- 

Levret.  T.  Lazarewitch,  W.  S.  Stewart, 

J.  K.  Kclley,  iv.  211. 
(Edema   of    Lungs — Gros.smann,    Nothnagel, 

iii.  :iS7. 
Malignant— Kreimhals,  ii.  .331. 
(Esophagus  —  Turnery.       Ogston,       Frank, 

M'Phedran,  Mciiciod,  iii.  .'.24;  Albarran, 

Cornax.  Roux,  .Snimcnl'tii-i;.  8ynionds,  iii. 

325;     I.eydcii  «aii'l    Kcmprs.     Gardner, 

Coats,  Bridgmau,  Bobbitt,  Battle,  iii.  326 ; 

Cleaver,     Taylor,    Berne,     May,     Sota, 

Fischer,  Haywood,  Richardson,  iii.  327; 

Bull,  iii.  328. 
Imperforation   of— M.  Vincent,  v.  4,38. 
Ohio  River,   Examination   fou    (Jerms  op 

Water  of— Rushford    aud  Cameron,  y. 

228. 
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Ohio  river,  examination  for  germs  of 

yrater  of v.  228 

Ohms'  law v.  57 

Oidium  albicans  as  a  cause  of  ai)htlious 

and  ulcerative  stomatitis i.  290 

Olfactory  centre v.  350 

Oliguria. i.  495 

Olive    oil,   treatment    of  g.all-stoncs 

by i.  325 

Omentum,  lipomatous  tumir  of. ii.  "5 

Omphalitis    in    infancy    and     child- 
hood  ." iv.  291 

Onychia iii.  500 

Onychrophosis iii.  530 

Oophoritis,  pathology  of iv.  7f 

treatment  of i iv.  "5 

Ophthalmoscopes iii.  17.3 

Ophthalmia  neonatorum iii.  29 

haemorrhage  in iii.  29 

inoculations    from,   a    cause    of 

mammary  abscess iii.  29,109 

results  of  prophylaxis  in iii.  30 

sympathetic iii.  79 

sympathetic,  cause  of. iii.  79 

indications  for  treatment  of.iii.  82 

Ophthalmoplegia,  double,   in  drunk- 
ards  iii.  143 

externa  bilateral iii.  IJ I 

externa  and  interna  syphilitic  iii.  143 
externa  and   interna  unilateral, 

complete  recovery iii.  144 

interna  unilateral iii.  143 

with  ptosis,  double,  no  apparent 

cause iii.  143 

Opium  poisoning,  pseudo i.  50 

Optic  atrophy,  hereditary iii.  74 

idiopathic iii.  75 

metallotherapy  in iii.  75 

nerve,  disease.'*  of. iii.  73 

pseudo-atrophy  of  papilla iii.  74 

rupture  of  at  chiasm iii.  86 

tumor  of iii.  75 

neuritis iii.  73 

following  sunstroke iii.  145 

following  vascular  meningitis 

and  sarcoma  cerebri iii.  144 

thalami,  functions  of v.  351 

Optico-ciliary     neurotomy,     Briggs' 

scissors  for iii.  I77 

Optometers iii.  179 

Oral  surgery iii.  435 

Orbit,  alveolar  sarcoma  of. iii.  22 

and  .silenitic,  dise^ises  of iii.  21 

cylinilrinia  of. ii|.  22 

dermoid  cyst  of iij.  22 

echinf»coucu3  of iii.  21 

fibro-sarcoma  of. iii.  21 

foreign  body  in iii.  22 

gnniniv  tumor  of iii.  21 

hydatid  cyst  of iii.  22 

lymphangioma  of iii.  22 

myxoniata  of. iii.  22 

non-diagnost.  tumor  of iii.  22 

osteomata  of. iii.  21,  22 

phlegmon   of iii.  22 

serous  cyst  of iii.  21 


THERAPEUSIS. 


Onvciiia. 

Separatiim,and  siliier  nU.  sol, 
locally,  iii.  500. 


O.NV(Ml:£()PHO.SIS. 

Removal,  iii.  560. 

OiJPllORITIS. 

Cotton  tampon,  inflated  ring 
pes.s.,  dry  wool  or  jute  tamp., 
bifm.,  ioflo/'.,  Ht/.  /17,  bichlr. 
(Br.  Ph.),  3SS-1  t.dl  int.,  iv. 
76. 


Opbthalmia.  Neonatorum. 

Remove  pus.  germicides. 


subl.  (1:6000)  loc,  antisepsis. 


prophyhaxsis,  iii.  29. 
ScKOFuLous. 
Jfi/.  intern,  to  saliv.,  fol.  by 
put.  iod. 


SVMPATirETIC. 

Alrujiinn,  dark  bandage, 
leeches  and  vinrph.,  hij.  to 
mild  salio.,  instil,  of  h(j. 
birjdor,,  section  of  ciliary 
nerves,  prev.  enucleation  of 
e.\cttaQt,  iii.  81. 


Opium  Poiso.ving. 

Rectal   injec,   (r.  cansticmn, 
iii.  431. 


Orchitis. 

I'ulsalilla  rail,  tr.,  iv.  495. 


Organic  Heart  Disease. 

Jfi/ilrubroifiic  ncid  with  iliii- 
ital.t  nrsrn.  and/rrri,  iv.  4-19 ; 
eonvaUnmiirin  gr.  ss-4.  iv. 
4.57 ;  corn  xilk  Jl.  rrt.,  3ss  g. 
2-3  h.,  iliffiliil.  and  rri/ot.  iv. 
4.5H;  riilomr.l  (dinret.),  gr. 
vii-x  pro  die.  iv.  4*xS;  sjynv' 
trine  gr.  i.S3.  g.  2  h.,  iv.  .503; 
strop/iiinlhiiH  tr.  (1.21))  VI 
4-,S  t.d.,  iv.  .505:  Turkish 
bath  (without  cold  douche), 
iv.  513. 


AUTHORS  QUOTED. 


OLFAcronv    Centre  —  Carbonieri,    Ferrier, 

Munk.  v.  .'i50. 
Omentum,  Lipomatuus  Tumor  of— Meredith, 

ii.  7.5. 
Oophoritis. 

Pathology  of— W.  Nagel,  Leopold,  Pro- 
chownick,    RokitansKy,   iv.  74;    Kiw- 
isch,  Klob,  iv.  75. 
Treatment  of— Sarah  Post,  W.  W.  Potter, 
iv.  75;   J.   II.  Etheridge,  B.  Feuwiuk, 
iv.  76. 
Ophthalmia  Neonatokim.  II.-EMOitKiiACE  in 
— Poineroy,  Schinidt-Rimpler,  iii.  2;i. 
Inoculation  kro.ii  a  Case  of  Mammary 

Abscess— Legry,  iii.  29,  100. 
Results  or.  Propiiyla-VIs  in— J.  Lwow- 
Kasan.  Rabinuvitch.  Girales.  iii.  .30. 
Treatment  dI  — I'lmieroy,  Taylor,  Crede, 
Cohn.  llcyl.  iii.  29. 
Scrofulous— Tuiiiluill,  iii.  .32. 
Sympathetic,  Causes  of— Gifford,  Gunn, 
iii.  79;  Gallenga,  Vordese.  Minor,  Cole- 
man,   llotz.    Hobby,  iii.   81 ;    Cornwall, 
Ayres,  Alt,  Cr.KSS.  Dibble,  iii.  82. 
OPiiTiiALMi)i.ii(;irAL  Aids  i.v  Diagnosis  and 
TuEATMr.M  ( MisiKLLANEous)— Priestly 
Smith,    Dcnti.    Uohlen,    Gould,   Purves, 
Anderson,      Wicherkiewicz,    Woltfbcrg, 
Jackson,    Oldham,    iii.    182:    Simmons, 
Ilaab,  Whitney.  Schcnck,  iii.  1.S3. 
Ophthalmoplegia.  Double,  in  Drunkard— 
Caudron.  iii.  143. 
E.XTERNA.  Bilat.— Mittendorf,  iii.  143. 
Interna, Syphilitic— IIutchin.si>n,  iii.  143. 
Interna  and  E.xterna,  Unilateral.  Com- 
plete  Recovery— Senator,  iii.  144. 
Interna,  Unilat.— Donath,  iii.  143. 
WITH     Double    Ptosis,     no     Appare.vt 
Cause— Lawford,  iii.  143. 
Ophthalmoscopes— Jessop,  Adams,  Jackson, 
Burnett,  iii.  178;  Risley,  Howe,  Dennett, 
Keyser,  iii.  179. 
Opium    and    its    Derivatives— See,    Little, 

Laborde.  iv.  492. 
Optic  Atrophy,  Hereditary— Leber,  Haber- 
shon,  Jacobson,  iii.  74. 
Idiopathic — Serebrennikova,  iii.  75. 
Optic    Nerves,  Metallotuerapy  of  — De- 
sp:vgnet,  iii.  75. 
Pseudo-Atropuy    of  Papilla  —  Abadie, 

iii.  74. 
Rupture  of,  at    Chiasm  —  Post,   Berger, 

iii.  75;  Post.  iii.  86. 
Tumor  of— Frothingham,  Tillaux,  Guillet, 

iii.  75. 
Neuritis— Deutachmann,  Edmunds,  Law- 
ford,  iii.  73.;    Ilirschberg.  Friedenwald, 
Gutmann,  Carter,  Pooley,  Smith,  Brai- 
ley,  iii.  74. 

Following  Sunstroke — Spalding,  iii.  145. 
Vascular  Meningitis,  and  Sarcoma  Cere- 
bri—Zellweger, iii.  144. 
Thalami,    Functions   of— Bochterow,    v. 
3-)l. 
OPTO.METERS— Chisolm.  iii.  179  :  Wolfflierg.  iii. 

l.SO;  Tscherning.  Bull.  H(ddcn,  iii. 181. 
OHALSURGEUY—Garretsim,  Wright,  Buchanan, 
Brown,   Barry.    Dixcm,  Polak,  iii.    43.i; 
Strassman,  Schmidt,  Larrive,  Cathcart, 
Tillaux,  Israel.  Bloxani,  .Vuchc,  Garret- 
son,  iii.  4^J6:  Galignani.  Salzor.  iii.  4.'i7. 
Ordit,  Alveolar  Sarco.maof— Eliasberg,  iii. 
22. 
Cylindroma  or— Evctzki,  iii.  22. 
Dermoid  Cyst  of—  Licharewsky.  iii.  22. 
EciiiNococcus  of— Zohendor,  iii'  21. 
Gummy  Tumor  of— Tan^-cman,  iii.  21. 
Lymphangioma  of— Wicsnor.  iii.  22. 
Fibro-Sarcoma  of— Swanzey,  iii.  21 ;  Pow- 
ers, iii.  22. 
Foreign  Body  in— .Schmeichler.  iii.  22. 
Hydatid  Cyst  of— Bruiley.  iii.  22. 
My.xomata  or— Bollard,  iii.  22. 
Non-Diagnostic  Tumor  of— Cross,  iii.  22. 
Osteomata  of— Andrews,  iii.  21 ;  Bassiore, 

iii.  22. 
Phlegmon  op— Mellinger,  iii.  22. 
Serous  Cyst  of— Panna.  iii.  21. 
Syphilis  OF— Mrapek.  iii.  21. 
Orchitis— Magnnni.  Baziano,  Schmit,  H.  213. 
Orienting  Small  DiuEcrs-Selenka,  v.  3SI. 
Orthoihintia.   E.xternal  Force  in— Kings- 
ley,  iii.  .5^IH. 
(1^!TF.0MALACIA,  Lamb,  Ciimby.  ii.  2flO. 
Osteoclasis— Riibbin.   Riz/.o'li.  Dillon  Brown, 
iv.  Ill  ;  Cabot,  iv.,  412;  Scnn,  Macewon, 
iv.  413. 
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Orchitis ii.  243 

Organic  disease  ijf  the  pancreas i.  31.) 

Orthodontia iii.  M") 

external  force  in iii.  M7 

Osteoma ii.  2S9 

Ostcrmialacia ii.  290 

Osteoplastic  periostitis ii.  201 

resection ii.  2S2 

Osteotuberculosis,  treatment  of. ii.  281 

Otalgia,  refle,\  dental iii.  214 


Otitis  media,  chronic  plastic iii.    22S 

haMiiorrhagica iii.    230 

diphtheritic iii.    231 


Otologj- iii.  187 

Otorrhcca,  pathology iii.  2''.1 

treatment ". iii.  232 

Ovarian  cysts,  diagnosis  of. iv.  77 

etii.Inirv  (,f. iv.  77 

tri-Mtciient  of. iv.  78 

intra-liganientary iv.  79 

intra-ligamentary,    operation 

for iv.  80 

reproduction  of. iv.  87 

Ovaries,  carcinom.a  of. iv.  8."> 

dermoid  cysts  of,  pathology iv.  82 

dependence  of  uterine  myomata 

on  disca.sed iv.  87 

filiroinaof. iv.  8'i 

li;rrn:itnma  t»f. iv.  H') 

lapill.iniaof. iv.  8G 

l>r<)portion   of  malignant  tumors 

of  in  ovariotomie.s iv.  8f> 

Barcoma  of. iv.  8(i 

and  tubes,  diseases  of. iv.  74 

Ovariotomy  and  oophorectomy iv.  87 

complications   in iv.  1011 

indications  for iv.  87 

treatment  of. iv.  9S 

after-treatment iv.  99 

se'|«o!:p iv.  102 

statistics iv.  104 


Ovary,  cirrhotic iv.  87 

Overcrowding,  death  from v.  2(2 

Overpressure  in  schools  and  ccrehr.al 

diseaiie i.  71 

Ovnm.  influence  of  gravity  and  posi- 
tion upon  segmentation  of.. ...v.  410 
phvsiohijy    of,    maturation    and 
fertilization  of. v.  409 

Oxalic  acid iv.  489 

bath  for  histological  sections v.  374 

Oxygen iv.  489 


TIIERAPEUSIS. 


Osteotuberculosis. 

Cauterization,  iorlof'.  tamp., 
inject,  of  10^  ioilnform, 
Hiifv,  inject,  of  avul  sdL, 
ca/ritim  jiho.t.,  rniirph.  for 
j'.ain.  massage,  passive  move- 
ments, ii.  285. 


Otalgia,  Reflex  Dental. 

Trance  gums  in  child.,  nnnl- 
(ifsici  iacosmul.  in  a.lult,  iii. 
214. 


Otitis  Media,  Chronic  Plastic. 
Tenotomy  of  tensor  tympani. 
Kcssel's  radical  op.,  iii.  22S; 
multiple  paracentesis,  Pome- 
roy's  op.,  iii.  229. 
IIj-e.morriia<;i(,'a. 
Tympanic  paracentesis,  iii. 
230. 


OtORRH(EA. 

Empty  cavity  and  keep  clean 
of  secretions,  modily  morb. 
|iroc.  bv  loc.  treat.,  tir.  rar- 
hiil.  l-li)0-l-2(HKJsol.  inj.,  iii. 
2.13 ;  bone  nr.  insutli.  and 
packing,  iii.  234  ;  xalii-yl.  ac. 
x'lt.  instill.,  lartiij  ar.  pure 
and  sol.  10^-2054,  imlojhrvi 
packing,  iii.  2.^5  ;  iutliil.  powd. 
and  Mazzoni's  sol.,  galvano- 
cautery,  sttfot  pulv..  oji/f/fn 
hiiiiixule  Kul.  10?S-12^,  iii. 
23d. 


OvARiA.v  Cysts. 

I'alliative.  tapping,  e'ectroly- 
sis.   Radical,  extirpation,  iv. 

78. 


OXVTOXIC. 

Ili/ilrarg.    cum.      crcta,     iv. 


OZ/K.VA. 

luiliil.  tamnons,  iv.  477 ;  utilol 
and  tiilt:.  35  p.  «eu.  insulil., 
iv.  499. 


AUTHORS   QUOTED. 


OSTEOTUIiERCLl.OSIS,     TREATMENT     OF— Volk- 

manu,    Uibney.    DeRossi    and    Ferreri, 
Senn,  ii.  284:  Lannelongue,  ii.  28."). 
Otitis    Media,    Ciironio     Plastic— Kessel, 
Weber-Liel,    iii.    22S;     Baracz,     Lucae, 
Ilartmann,   Schwarze,   Bates,  Pomeroi' 
iii.  229. 
Dii'iiTiiERiTic— Barclay,  iii.  231. 
IIe.moruhagica— Roosa.    Burnett,    Bullel, 
Dewiivre.     iii.     230;     Dcwevre.     Rayer, 
Lejorchc,    Fournier,   Rosenstein,   Dieu- 
lafoy,     Trautmann,      Auvert,     Alibert, 
Domergue,  iii.  2S1. 
Otoerhcea,     Pathologv— C.    S.     Turnbull, 
Colladon,  iii.  2.j2. 

Treatment— Erskine.  Hartmann,  Fergu- 
son. Schwartze,  iii.  2,'i3;  Erskine,  Bisli- 
0)1,  Bezold.  .'Jcliwartzc.  iii.  2.'i4:  ^iaril, 
Colladon.  Baratoux,  Aysaguers.  Hart- 
mann. llcyn  and  Ruvsing,  De  Kuvter, 
iii.    2!.');     Bezold,     8climidt,      St"tter, 
Schwartze     Mazzoni.     Goris,    Pujesz, 
Burnett,  Da3ton,   Cheatham,    Bishop, 
iii.    23d;    Med.    News,  Hilly,  Cooper, 
Deleau,  Fabrizi,  Bruuner.  Bonnafont, 
ii.     237;     -Schwartze,     Lucae,   Kessel, 
Sexton,  iii.  23S. 
OvARiA.v  Cvsts.  Diaoxosis— Munde.   Mann, 
II.  T.   Byford,   Queiin.  iv.  77  :    Terrier, 
Gars,    Bantock,    Larabrie.     Siiiegelberg, 
AValdeyer,  Koeberle  &  Duplay,  Schetelig, 
Fenwick,  iv.  78. 
Etiology— T.  Gallard,  Gali|  pe  r.nd  Lan- 

douzy,  iv.  77. 
Treatment— Goodell.F.  Semeleder.  iv.  79. 
REruoDLTcrioN  of  — Vanheuverswyn,   Ol- 

sh.ausen.  Weinlechner.  iv.  87. 
Ixtra-Ligame.ntarv— W.  Goodell,  Doran, 
iv.  79  ;  Gerster,  Feiiger.  Terrillon.  iv.  80. 
Operating   for— Miner,  iv.  81 ;    Fenger, 
Miculiez,  iv.  82. 
Ovarii:'*.  ('Ai;(iNf>MA  of— Frennd.  iv.  85. 
DEriNinN.i     i>f   Uterine  Mvo.mata   on 

1)1-1  1-1  n      lait,  iv.  87. 
Dekm.hii  (  i>r  (IF. 

I'atliology  —  C.  Fenger,  Hersthl,  "\Val- 
deyer,  iv.  82;  Baumgarten,  Doran, 
Sutton,  Krakenlerg.  Fenger,  iv.  SJ; 
Kolaezek,  Martini,  Billroth.  Fraenkel, 
01shauseu.Poupinel,iv.  St;  Moore, iv.  85 
FiBBO.MA    OF— Tait,   Greig  Smith,   iv.   86; 

Mann,  Coe,  iv.  87. 
Hi»;.MATOMA  OF— G.  Hewitt,  Thomas,  Ki- 

wisch.  iv.  8'). 
Pai'ili.o.ma  OF- Johnston,  W.  H.  Welch,  iv. 

86. 

Proportion  of  Malignant  Tumors  of.  in 

Ovariotomies  —  Leopold,       Schroeder, 

Cohn,  iv.  80. 

Sarcoma  of— Monprofit,  iv.  86. 

Ovariotomy     and    0()phoreotomy.    after 

Treatment— F.Treves, Rabagliati  iv.  99. 

Complications— KUstner.  H.  C.  Cameron, 

Terrillon,    iv.    100;     Kidd.    Rokitansky, 

Terrillon,  V.ilat  and  Keboul,   Fenwick, 

Barnes.  Le  Bee,  Chalot,  iv.  101 ;  Treves, 

Terrier,  iv.  102. 

Indications  for— T.  Savap-e.  Madden,  iv. 

87;  Coe.  Tait,  Thornton.  Hegar.  iv.  91  ; 

J.  E.  Burton,  iv.  92;  Tait,  Thornton,  iv. 

93;  Hey  wood  Smith,  Playlair,  Terrillon, 

Championuicre.  Schroeder,  iv.94;  Eattey, 

iv,   9.5;    Tait,   Battey,    iv.   96;    Savage, 

Tait,    Van   der   A'eer.    Emniett.    AVylie, 

Mniule,  iv.  97;  JastreboH',  11.  A.  Kelley, 


AV< 


iv.  'M. 


Scq'ielx' — Levison,  Koefoed  J.  B. Hunter, 
iv.  102:  Goodell.  Stephen   Paget.  Von 
Prcuschen,  Joal,  Reed.  Harkiu,  Bumm, 
Hitchcock,  Meinert.  iv.  103. 
Statistics— \Vy lie,  Skene   Keith,  iv.  101: 
Cameron.  'J'errier.  ]>'Antona.  Goo(iell, 
Tait,    Keith.    Bantock,   Skene    Keith, 
TiKirnton,  Homans.  Munde.  iv.  105. 
Treatment — Jno.  Thomas,  Tait,  iv.  98. 
OvAiiv.  CiRRiioTic-llayes,  iv.87. 
OvEuriu --1  Ki;    is  .si  iiudi.s   a.nd  Cerebral 

1)1   I  1-1      M.i.i.l.'ii.  .-^cL'uin.  i.  II. 
Ovum,  |\i  i  i  i  m  i  ..r  (;i:avitv  a.sd  Position 

I  lo.N    .^1.1.  .M  L.MAI  IO.\   OF— RoUX,  V.  410. 

Piiv.sioLOGy  OF.  Maturation,  Fertiliza- 
tion OF— Zacharias  <).  Scliultze,  v.  409. 
Oxalic  Acid— Poulet,  iv.  4.S9. 

Bath  for  Sections— Kiiline.  v.  .'571. 
Oxygen— Wallian,  iv.  4.S9;    Cartes.   Ilenning, 
Kellogg,  Bergeon,  iv.  491;    ValenzueU, 
iv.  491. 
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Pachymeningitis,  haemorrhagic i.  84 

semeitilogy  and  diagnosis i.  48 

treatment i.  4.S 

hypertrophic  cervical i.  7.> 

Fains  in  limbs  in  cerebral  tumor i.  21 

Palate,  hare  lip  and  cleft ii.  29'> 

Burgery  of iii.  44U 

Palermo,  clim^totherapy  of_ v.  37 

PaJmar  fascia,  uses  of. v.  29.) 

nerves,  anastomoses  of. v.  291 

Pancreas,  cyst  of. ii.  119 

disea;^es  of. i.  Sli 

extirpation  of. ii.  119 

functional  diseases  of. i.  31.S 

organic  disease  of. i.  31.5 

surgery  of. ii.  119 

treatment  of. i.  316 


Pannus  following  erysipelas iii.     UK) 


Panophthalmitis iii.  82 

friun  dengue  fe.er iii.  lOS 

from  typiuid  fever iii.  107 

infreipienoy  of.  fr.>ui  jenetrating 

lead  particles iii.  88 

infectious,    from     periostitis    of 

dental  process iii.  101 

due  to  menstrual  suppression„iii.  133 


Papain,    papayotin,    papoid,    carica 

papaia...'. iv.    493 


Papillitis  following  syphilitic  cerebral 

disease iii.    14.") 


Paraffin,  removal  of,  from  sections.. v.    381 

Paraplegia,  spastic i.      97 

Paraldehyda iv.    493 


Paralysis,  acute  a-icending i.      86 

pathology  a:id  etiology i.      87 

semeiology  and  diagnosis i.      sii 

arsenical,   symptums  and   treat- 
ment  V.      97 

of  ciliary  branch  of  thinl  nerve, 

congenital iii.     141 

facial  and    Bell's  palsv.  compli- 
cated by  inf.  ectropion iii.    127 

ocnlo-motor  with  menstrual  trou- 
bles  iii.    135 

periodic  recurring iii.    144 

of  sixth  and   seventh   pair,  con- 
genital, in  adult iii.     144 

of  third    pair,   complete,    recur- 
ing.        temporary,      following 

migraine iii.     143 

psendohypertmphic i.      99 

syphilitic,  pseudo i.      67 


Pl»rametriti8 iv.  3H 

varieties  of  chronic iv.  43 

chronic  atrophic,  etiology  of...iv.  44 

pathology  of. iv.  43 

symptomatology  and  treat- 
ment of iv.  4.5 

etinlogv  and  nat.  history iv.  38 

treatment  of. iv.  40 


P.iramyoclonus  multiplex i.    177 


THERAPEUSIS. 


Pachvme.mngitis. 

Arimitiill:,  iv.  418. 
Il.£M<>KltII.VGIC. 

Trephining,  potims.  iwl.,  i. 

48,  49. 
IlvPKKriioiMiic  Cervical. 

Cautery,  electricity,  pnlass. 

ioil.  int.,  i.  7J. 


Palate.  Hakp,  Fistila  of. 
Parkhills  op.,  iii.  iUi. 
Soft.  Perforatio.n.s  of. 
Perrou  method  of  op.,  iii.  439. 


Palatine  .-VRrn,  Restor,vtion 

OF. 

Delorme's  op.,  iii.  440. 


Pa.vcreas,  Cysts  of. 

1.  Tapping;  2.  total  extirpa.; 
3.  incision,  cyst  walls  sut.  to 
abd.  walls  and  drainage,  ii. 
120. 
Orga.nk;  Diseases  of. 
Aspiration  or  puncture,  ex- 
tirpation, fixation  by  suture 
of  sac  to  abdominal  parieties, 
i.  317. 


Pa.N'OPIITHALMITIS. 

Cataract,  incis.  of  cornea, 
evac.  pus,  etc.,  inject,  snhl. 
KuK,  rollyr.  mrjnn<:  and  ioiloj. 
and  bandage,  iii.  83. 


Paresis,  Ge.veral. 
Cold  baths,  iv.  514. 


Paralysis,  Syphilitic  Pseubo- 
Van  Swietcn's  sol..  Gibert's 
svrnp  and  sublimate  baths, 
i."  07. 


Paramyocloxits  Multiplex. 
Galvani7,ation,  cauterization, 
etc.,  i.  177. 


Parametritis. 

Hot    douche   and   aspiration 

in  1st  stnge.  when  suppurat. 

incise  and  drain,  iv,  4*1;  when 
J        chronic   tamponade   of  vag,, 

electricity  in   all   stages,  iv. 

41 ;  massage,  iv.  4.S, 
Chko.sic  Atrophic, 

Symptomatic,  iv.  45. 


Paraplf.cia.  Spastic, 

Massage  and  tenotomy,  i,  97. 


AUTHORS  QUOTED. 


Parasites,  fly 1.    400     Parasitic  ArrEcrioNs  or  Eye, 

in  general,  animal i.    .S-)")  1  Enuc'eatinn  of  eve.  extirpate 

of  month iii.    401  I         cvsticercus.  i.  403. 


Pachymk.si,V(;itis,   II.t:MOKKiiACic— Stewart, 
.\nnandale.  Clemow,  i.  48. 
HvPEHTROPiiic  Cervical  —  Charcot,  Re- 
mak,  i.  75. 
Pai.vs  i.v  Li.mbs  i.v  Cereb.  Tcmob— Brieger, 

Hun,  Shaw,  Klipfiel,  i.  60. 
Palate  a.nd  Jaws,  SuRiiERY  of— Le  Bee,  iii. 
44");  Broca.  Morian.  Parkhill,  Delonne, 
Polailloii,  Weiss,  iii.  440;  Goodwillie, 
Streuleus,  Heath,  iii.  447 ;  Heath, 
Butcher,  Warren,  iii.  448  ;  Heath,  Kin- 
lock,  iii.  449  ;  Divine.  Stimson,  Servais, 
Trelat.  Monod  and  Recamier,  Hind,  Je.s- 
sett,  Swain  and  Buchan,  Allgayer, 
Barton,  Barker,  Tcdenat,  Chambers, 
Rickert,  Winslow,  Wyeth,  Gniget,  Ham- 
ilton, Heath  and  Pollard,  Packard,  iii. 
4.52. 
Palermo,  Climatotherapt   of— De   Jonge, 

v.  32. 
Palmar  Fascia,  Uses  of— Grapow,  v.  291. 
Nerves,   A.vastomoses  of— Hartmann,  v. 
291. 
Pancreas,  Cyst  of— Kiister,  ii.  119;  Bull,  ii. 
120;  Subbotich,  Senn,  ii.  121. 
Extirpatio-v  of— Senn,  ii.  119. 
Fu.NCTioNAL  Disease  or— Striimpell,  i.  319; 

Gerhard,  i.  320. 
Orca.vic  Diseases  of— Kiister,  i.  31.5. 
Treatment   of— Call,   i.  316 ;    Dyson,   i. 
318. 
Panncs  followi.vg  Erysipelas— Bampoldi, 

iii.  100. 
Panophthalmitis  —  Gayet,   iii.  82;     Briggs, 
Chibret,  iii,  83. 
DUE  to  Menstrual  Suppression— Gayet, 

iii.  1.3.5. 
from  Dengue  Fever— Briggs,  iii.  106. 
FHOM  Typhoid  Fever— Gayet,  iii.  107. 

I.NFECTIO.VS    FROM    PERIOSTITIS    OF  DE.NTAL 

Process- Gayet,  iii.  101. 

INFHEQUENCY      OP,       FROM      PENETRATI.VC 

Lead  Particles— Rolland,  iii.  88. 
Papain,  Papayotin,  Papoid,  Carica  Papaia 

—Morse,  iv,  493, 
Papillitis  following  Syphilitic  Cerebral 

Disease— Leahy,  iii,  145, 
Pabaffine,  Removal    of,  from  Sectio.vs— 

Strasser,  v,  381. 
Paraldehyde— Krairt-Ebin.g,  iv.  49'5. 
Paralysis.Acute  Ascending — Douie,  MSbius, 
i.  .SI! ;  Negrie,  Mann,  i.  87 ;  Pitres  and 
Vaillanl,  i.  ,S7, 
Facial  a.vd  Bell's  Palsy  complicated  by 

Inf.  El thopion— Picot.  iii.  127. 
OcuLo-  MOTOR,    Periodic   Recurring  — 

Moyer  and  Hinde,  iii.  144. 
WITH  'Menstrual  Troubles —  Rampoldi, 

iii.  1.'J.5. 
OF  Ciliary    Branch    of  Third  Nerve, 

Congenital — Ayres.  iii.  144. 
OF  Sixth  and  SEvEnrii  Pair.  Congenital, 

I.v  Adult— Chisholm.  iii.  144. 
of  Third   Pair,  Complete,    Recurri.ng, 
Temporary,   followi.vg    Migraine  — 
Suckling,  iii,  143, 
Pseudo-Hvpertrophic— Inglis.    Emerson, 
Ra.vmond,  Bouniel,  Jacob.v,  i.  99, 
Parametritis,  Chronic  .\tropuic— Freund, 
iv,  43, 
Etiology    and  Nat,   History  —  Ilardon, 
Freund,  iv,  38;    Emmet,  Munde,  iv.  39; 
Coe.  iv.  40. 

Treatment — Hardon,  Emmet.  Munde. 
Aitkin,  AUoway.  Burton.  Chapman, 
Cniwe.  Cushing,  Eastman.  Lawrayson, 
Sinclair.  Terrillon.  Jackson.  Engel- 
mann.  iv.  40;  Etheridge,  Apostoli, 
Hulbert.  iv,  41, 
Paramyoclonus   Multiplex  —  Kowalewski, 

Starr,  i,  177. 
Paraplegia,  Spastic- Pierret.  Major,  Rabag- 

liati.  Charcot,  Mitchell,  i.  97. 
Parasites,  Fly— Matas,  i,  400 ;  Joseph,  i,  401 : 
Joseph,  ■\'oltolini.  Wa«'ker,  i.  402. 
IN  General.  Animal— Blanchartl.  Eulen- 

berg.  Es.'^eraiid  Sch'ut/..  Hylc,  i,  399, 
or  Mouth— Miller,  iii.  401 ;  I,evden.  JalTv, 
iii.  402;  Sternl)crg.  Friinkel.  Black.  Krci- 
bohn.  iii,  40,'!;  Biandi.  Black,  iii.  401; 
P.itterson.  iii.  40.5;  Pedlev.  iii.  40O; 
Sutton,  .Magitot,  iii.  407 :  Black,  Allea, 
iii.  40S, 
Parasitic  Affections  of  the  Eye— Zehen- 

der,  i,  402, 
Pareirin— Dujardiu-Bcaumetz,  Ferreira,  ir. 
493. 
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Parasitic  affections  of  the  eye i.  402 

Pareirin iv.  493 

Parotitis,  mumps,  etiology iv.  SCO 

abortion  in iv.  .H6I 

c.iiise  of. iv.  361 

ciTiirs  in  diagnosis iv.  361 

inrnliation  period iv.  361 

inifr('eo(.'ci  in iv.  .361) 

Itro;;iio.sis iv.  3C1 

symptoms  of iv.  301 

Parovarian  cysts,  etiology  and  treat- 
ment of. iv.  82 

Pathology,  general v.  4G4 

Patella,  fracture  of. ii.  26') 

Pectoral  muscle,  congen.  absence  of..v.  440 

Pediculosis ii.  34') 

diiignosis  of. ii.  3^")ll 

Pelvic  abscess,  drainage  by  trephining 

pubic  bone ii.  73 

diaphragm,  relaxation  of,  opera- 
tions  iv.  137 

echinoeocei iv.  4.'i 

hsematocele iv.  47 

from  ruptured  ovarian  cysts.. .iv.  64 

Pelvis,  ncopla.sms  of  connective  tissue 

of. iv.  4r> 

Pennsylvania. climatological  relations 

of  phthisis  in v.  12 

Pepsin  in  urine i.  50!) 

Peptone  changed   in   tlie  stomach  to 

^    serum  albumin v.  332 

Peptones,   new    method    of    making 

without  pepsin v.  329 

Peptonuria,  influence  of,  on  diabetes 

mcllitus i.  499 

Peripachymeningitis i.  74 

Pericarditis,  diagnosis  of. i.  ISfi 

etiology  and  8ymi>tonis  of. i.  l,-;:{ 

in  newborn iv.     293,  294 

etiology  and  pathology  of. iv.  293 

Perineum,  care  of,  during  Labor iv.  106 

complete  laceration  of. iv.  Ml 

Periostitis,  albuminous ii.  291 

osteoplastic ii.  291 

Peripheral    nerves,   action    of   ether 

upon _ V.  310 

physiology v.  308 

Peritoneum   and   pelvic  cellular  tis- 
sues, diseases  of. iv.  .37 

multiple  hydatid  cysts  of. ii.  74 

Peritonitis,  abdominal  section  for ii.  76 

etiology,  pathology,  and  morbid 

anatomy  of. i.  .367 

following  openations ii.  77 

following  rupture  of  viscera. ..ii.  77 

gonorrhoial ii.  KO 

idiopathic ii.  78 

prognosis  of. i.  370 

symptomatology    and    diagnosis 

of i.  369 

treatment  of. i.  371 

puerperal ii.  80 

tubercular ii.  78 

indications  for  laparotomy  in...ii.  79 

Perityphlitic  abscess ii.  IIU 


THERAPEUSIS. 


Parasites,  Fly. 

Heat  and  jiressure.  tobacco 
li.c.  i.  401  :  oil  of  turpentine 
inp/ct,  fol.  by  ice  and  lead 
<irr/„i,;  mild  "oils  better  tlmn 
turpentine,  as  lard  or  olive 
oil,  i.  402. 


Pediculosis. 

Nf/.  i'iiiHr.  and  lanofin  oint., 
iv.  479  :  ointment  of  nirholic 
(Xf'Ail,  tar  with  cod-Vioer  oil, 
cleanliness,  ii.  347 :  It;/. 
hichloT.xoL,  halnam  of  Fern, 
buracic  acid  sol.,  ii.  349. 


Pelvk;  Abscess. 

Drainage  by  trephining  os 
pubis,  ii.  73. 

Congestion. 

Ilijdrobrnmie  and.  iv.  4.00; 
nitro-qlyr.erine  1  Jj  sol.  gtt. 
1-2,  iv.  487. 

H^MATOCKLE     (extra -peri- 
toneal ). 
Rest,  vag.  incis.  and  drain., 
iv.  47;  massage,  iv.  48. 


Perinecm,  Complete  Lacera- 
tion OF. 
Ricbet's  op.,  iv.  141 ;  Em- 
met's op..  Chambers'  op., 
iv.  142;  Fritsch  op.,  iv.  143; 
Tail's  op.,  iv.  144. 


Peritonitis. 

Are'phrnittiiline  0.6-0.7  gm. 
ad..0.2- 0.3 gm.  child..  iv.418: 
Irininn  int.  gr.  iij-clxxx  pro 
die,  iv.  oOa :  )<urgatives, 
blisters,  washing  out  stom., 
ojiiiim,  h<-lluil(j.i.,  restrict, 
diet.  XHliri/lic  acid  to  irrigate 
ahdom.  cav.,  op.,  i.  371 ; 
laparotomy,  i.  ;572. 

Acute. 

Mn<in.  sti/jdt.  ,)[  o.h.  in  aq. 
month,  pip.,  iv.  38. 

Puerperal. 

I^aparotomy  and  drainage, 
ii.  80. 

Tratwatic. 

Alxloin.  section,  antiserttic 
washing  and  drainage,  ii.  77. 

TCBERCirLAR. 

Laparotomy,  ii.78:  removal 
of  tuberc.  dep.,  iv.  'ii. 


Pernicious  Anaemia. 

Ai-smic,  i.  41');  intravenous 
i  n 'd  .-tions,  an  thel  m  1  utics, 
transfusion,  i.  416. 


AUTHORS   QUOTED, 


Parotitis— F.  D.  Haldeman,  Ollivier,  iv.  360; 
Capelan,  Charin,  Roth,  Greenwood, 
Taylor,  Holman,  Paget,  Joffroy,  iv.  361. 
Parovarian  Cvst,  Etiologv  and  Treat- 
ment—A. Keverdin,  Terrillon,  Goodell, 
Malassez  and  De  Sinety,  iv.  82. 
Pectoral  Muscle,  Congen.  Absence  of— Ma- 

guire,  V.  440. 
Pediculosis— Greenough,  ii.345;  Goldenburg, 

ii.  3')0. 
Pelvic  Abscess,  Drainage  by  Trephining 
Pubic  Bone— Rinne,  ii.  73. 
H^.viATOCELE- Powell.  Jeanuel,   Segond, 
Gusserow,  Munde,  iv.  47. 
From  Ruptured  Ovarian  Cyst— Sutton, 

iv.  64. 

Diaphragm.  Relaxation  of  — Iladra,  iv. 

137;    Emmet,  Wylie.    Pardee,    iv.   138; 

Simon-llegar.  iv.  140;  Tait,  iv.  141. 

EccHiNococci — Freund,   Schroeder,   iv.  45. 

Pelvis,  Neoplasms  of  CoNNEcnvE  Tissue 

OF — Freund.  iv.  4.'). 
Penis— Brinton,  ii.  20.');  Baldwin,  ii.  206. 
Pennsylvania,  Climatological  Relations 
OF  Phthisis    in- H.  I.  Bowditch,   W. 
Pepper,  v.  12. 
Peptone  Changed  into  Seru.m-Albumin  in 
the   Stomach— Kronecker    and    Popolf. 
Ott,  v.  332;   Kronecker  and   Brink,   v. 
333. 
Peptones,  New  Method  of  Making  without 

Pepsin— Clermont,  v.  329. 
Pericarditis. 

Diagnosis  of— Potain,  Tyson,   Bucquoy, 

i.  186. 
Etiology    of— Duroziez,    Hennock,    Jac- 
coud,   Champiel,   Broca,  Da  Costa,  1. 
183. 
Symptoms  of— Potain.  i.  183;   Bard  and 
Tellier,  i.  185;   Babcock,  Cenka,  Mat- 
ray,  i.  186. 
Pbrineu>C  Care  of  during  Labor— Febl- 
ing,    Ritgen,  'W.   Duncan,   iv.    196;    M. 
Murray,  iv.  197. 
Complete  Laceration  of— Pique.  Emmet, 
Richet.    iv.    141 :    Emmet.    Tait,   P.  F. 
Chambers,  iv.    142;  II.  Fritsch,  Emmet, 
iv.  143;  Lauenstein,  Tait,  iv.  144;  Doran, 
Bantock,  iv.  145. 
Periostitis,  Albuminous— Roser,  ii.  291. 

Osteoplastic— Paulat.  ii.  291. 
Peripachymeningitis— Morse,  i.  74. 
Peripheral  Nerves,  Action  of  Ether  upon 
—Bowditch,    V.    310;      lIoo|  er,    Senion, 
Horsley,  F.  Donaldson.  Jr..    v.  311. 
Peritonitis,"  Abdominal  Section  for— J.  E. 
Mears,  ii.  76. 
Acute— Taylor,  iv.  38. 

Etiology,   pathology,   and   morbid   anat- 
omy of— Foxwell.  Robinson.  Froelich, 
Deschamps,   i.   .'567 ;   Rothmann,   Ord, 
Stewart.  Mesnard,  (irawitji,  Pernice,  i. 
.368;  Chevalier,  i.  ,T)9. 
Symptomatology  and  Diagnosis  of— Good- 
'hart,  Dreschfeld,  i.  .■i69;  l''enio.  Good- 
hart  and  Thonian.  Price,  i.  370. 
Treatment  of— Tait.  Wilkinson,  Lewin, 
True,  Trzbickey,  Treves,  i.  371;  Dresch- 
feld,   Treves,   Taylor,    Roberts,    Bar- 
well,  Taylor,  Knaggs,  Van  dc  Warker 
True,  i.  372;  Ilochhaus,  Augener.  Shat- 
tuck,  Straus,  8ecietan,  i.  373;  Autona, 
Micelli,  Griincher,  i.  .'!74. 
Gonohriii1':ai,— E.  Ceppi,  ii.  SO. 
Idiopathic— Albert,  ii.  78. 
Puerperal— Tait,  ii.  80. 
TuBERii'LAR—Senn.  iv.  .37;    Munde.  Van 
de  Warker.  iv.  38  ;   Spencer  Wells,  Van 
de  Warker.  Ilegar,  ii.  78;  Kaulich,  A.  S. 
V.  Mansfelde.  ii.  79. 
Perityphlitic  Abscess — Weir,  ii.  110. 
Pernicious  Ana;mia. 

Morbid  Anatomy — Copeman.  Geehinny- 
den.  Bates.  Kinnicutt,  Deluliuld,  Licht- 
heim,  Lepine.  i.  415. 
Pathogenesis   of — Rvineberg,   Lichtheim, 
Fabre,  Georgi,   i.  413;    Lecaze,  Ewal, 
Jossop,  i.  415. 
Treatment  of— Asta-Buraga,   Cole,    All- 
butt,  i.  415. 
Persia,    Medical    Demography    of— J.    P. 
Cochran,  v.  199;  Geiger,  Verrier,  Casar- 
tolli.  v.  201. 
Petrification    of   Animal  Bodies — Masso- 

daglia.  v.  2()0. 
Pharv.ngitis- Le  Lu,  Moure.  Seiss,  Downio, 
iii.  28L 
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Peruicious  anxraia „ i.  413 

morbid  anatomy „ i.  41.') 

|)athogenesis _.. i.  413 

table  of  cases  of. .i.  414 

troatmentof. 4.  415 


Persia,  medical  demograpby  a£...._T.  199 

retrificition  of  aRimal  bodies v.  260 

Pharyngitis „....iii.  281 

pathology  of iii.  281 

atrophic iii.  281 

syphilitic. „ iii.  283 

tubercular. „ „ iii.  282 

Pharyngo-mycosis iii.  J84 

Pharynx,  angioma  of. „ iii.  280 

diseases  of iii.  280 

erysipelas  of iii.  282 

neuroses  of. „ iii.  285 

pulsating  artery  of. iii.  280 

pulsating  veias  of iii.  280 

Phlegmasia  alba  dolens „ iv.  239 

Phofsphoric  acid,  phosphates iv.  493 

Photomicrography _ v.  387 

apochromatic  lenses  in v.  S91 

cameras  for v.  388 

essentials  of  good  lenses  for v.  391 

use  of  the  eye-piece  in v.  389 

Photoxylin  embedding _ v.  379 

use  of  is  plastic  surgery ii.  206 

Phthisis „ iii.  3SS 

best  dry  inland  resorts  for v.  17 

classiScation  of  alleged  climates 

and  health  resorts  lor  cure  of  .v.  16 

climate  for.  in  United  States v.  18 

cnrability  of,  by  climate v.  17 

desirable    conditions    of   climate 

for  treatment  of. v.  19,  29 

distribution iii.  391 

frequency  of,  in  exposed  dists.   v.  10 

haemoptysis iii.  404 

heredity,  transmission iii.  388 

how  cured  by  climate v.  16 

Learning's  itinerary  for v.  32 

marine  cfimates  for v.  16 

marine  trips  in v.  16 

mortality  of  in  South  Australia 

and  England v.  168 

night  sweats iii.  404 

prevalence  of  in  Norway v.  167 

treatment ' iv.  393 

Physician's  rights  as  a  witness v.  131 

Physiology „ v.  292 

Phytolacca  decandra. _ iv.  493 

Picric  acid iv.  494 

Pilocarpine iv.  494 

Pilocarpine,  efltcts  of,  on  eye _iii.  169 

Pine  forests  in  phthisis _ r.  15 

Pineal  gland,  nature  and  func.  of  ....v.  270 

relation  of,  to  the  eye iii.  1 

Pituitary  body,  the v.  270 

Placenta,  devel.  of  in  carnivora v.  410 

human v.  412 

multiple iv.  200 

prasvia,  etiology  and  pathology  iv.  204 

treatment „ iv.  205 

Placental  site  and  insertion  of  cord..iv.  203 


THERAPEUSIS. 


Petit  Mal. 

Antifebrme  2.0  gm.  pro  die., 
iv.  4iM. 


Pn.iUYNGO-JIYCOSlS. 

Galvano-cauterv,  roI.  htj.  hi- 
chlor.  1-2000  loc. ;  iii.  284. 


PHARTNGITtS. 

Liq.  pot.  arsenU.  gtt.  1-2  t.d., 
iv.  448;  tO(/o?.  insuffl.  or  pas- 
tilles, iv.  477;  mlinaplif/io!, 
ale.  sol.  4fc  gargle  1  part  to 
20  of  water,  iv.  -490. 


Phthisis. 

The  Bergeon  meth.,  iii.  393; 

pneumato-tlieiupy.  inlial- 
ants,  iii.  .'i'.CJ;  b.acterium 
termo,  suf/ifnir,  iii.  400; 
ori/r/f.n.,  fariilyjilul,  jiihirai- 
pine,  iii.  401 ;  hydro/laiirir 
ar.ul,  hiaufphiflt-  fftrhoa,  an- 
tipyrine,  iii.  402:  tatotin. 
aniliiif,  h.H-'t.i-.  Iiirp'ittine, 
ph„s,,h„l.   ..t    .-..I.,,.,:  i.„li,l,: 

o/«o,ii,i,H.  ill.  i.i;:  iiitjihdia, 
ait/i/'cbriiir.  climatic  treat- 
ment, dietetics,  iii.  404;  sur- 
gical treat,  pulra.  cav.,  iii. 
40r>. 
Night-sweats  of. 

Phonpliatc  <tf  lim^-.  hile  Rftff.s 
and  rod-liv.  r/?7  inunc.;  agaric 
pnti\.  gr.  V.  q.2  h.;  Krgol,  gtt. 
XXX..  iii.  401.:  st.atic  insula- 
tion and  sparks,  v.  92. 


Placenta  Pr.'rvia. 

Immed.  deliv.  if  7  mos.  prcg., 
iv.  205;  artif.  sep.  of  plae.  from 
lowest  uterine  zone,  iv.  2U& 


Pleurist. 

Ar.vlpheneddine,  iv.  418; 
aconitinr,  iv.  419  ;  morrJiuuf, 
iv.4.'>5;  aspiration. Hays'  plan, 
thoracentesis,  iii.  .375  ;  patas. 
nrrtat.,  einrhonn,  and  flying 
blisters;  oi>emtion,  iii.  376; 
tannin,  gr.  iii-clxxx  pro  die 
int..  iv.  ,506. 
i.v  Children. 
Early  ojtcr.  if  pnnilent.  aspi- 
ration, systematic  irrig.a- 
tions,  iv.  .340;  antiseptic 
incig.,  iv.  341. 
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Pharv.ngitis.  ATKOPHir— Delavan,  iii.  281. 

Phauyngo-jMv(,().sis  —  Ferre,  Chiari,  iii.  284; 
Delavan,  iii.  285. 

Piiospiionu;  Acid,  Phosphates  —  Crossich, 
Kolischer,  iv.  493. 

PiioTOMicuoGRAPHV— Mercer,  v.  387. 

Apochromatic   Lenses   in— King,  Zeiss, 

Gunlach,  v.  391. 
Cameras    for— Ch.    Lecerf,    Nelson-Cur- 
ties.   v.  388;   Field.  Crookshank,  E.  M. 
Nelson,  V.  .389;  Rafter,  v.  390. 
Use  of  the  Eye-piece  in— Rjifler.  v.  .389. 

Photoxvmn  Emhehding— Krysinski,  v.  379. 

PiiTiiisis— Meunicr.  Kirket,  Cadeacaud  Malet, 
iii..'5.S.S;  Trudeau,  Mays.  iii.  3.':y:  Buckler, 
Boyland.  Galtier,  iii.':ii)0:  Ruhle,  Butel, 
Pond.  Spillman,  Ilau.shalter.  I^imallcrce, 
Destere.  Slossc.  llirseh,  iii.  391  ;  Santa  Si- 
rene,  Matthews. iii..592:  MeCallum.  Morel, 
iii.  393;  Bergeon,  Bruen,  iii.  394:  Wood, 
iii.  39.') :  Johnson,  Boeth.  Kiiinicut.  Cog- 
hill,  Parkinson,  Cohen,  Parker,  llenry. 
Singer,  iii.  396:  Pritcliard,  Yco,  Chicago 
Med.  Soe.,  Parham.  Statz,  AVyss,  Pcrret, 
Pepper  and  Griffith,  iii.  3;i7 ;  Jauksou 
and  Shattuck,  Hays,  Hirschl'elder.  Ilcr- 
ron.  Mears,  Schulz,  Bennett,  Bellevue 
Hospital,  Trudeau.  Jour.  Am.  Med.  Ass., 
Med.  and  Surg.  Rep.,  iii.  39S;  Cohen, 
Johnson, Wood.  Iluaand  Breuere.  iii.  399; 
Stachinovicz.  Filopovitch,  Serraud,  I>ey, 
Sollard,  Balboud,  iii.  400;  Auriole,  Du- 
jardin-Beaumetz,  Richardson.  Bouveret 
and  Pecharde.  Ball.  Lefaivre.  Cenas,  iii. 
401;  Riess.  Garcin,  Est,ape,  Zakrihevski, 
iii.  402:  Arthaud  and  Raymond,  Russian 
Commission.  Kremianski,  Xesterhofl', 
Feroglio.  Prevost,  Luton.  Lepine,  iii. 
403;  Scherbakotf,  Caldwell.  Pond,  Re- 
bory.  Hare,  Peter,  Hodgdon,  Hausmann, 
Davy,  Blake,  iii.  404;  Lancet.  Loomis, 
Huber,  Godlee.  Neve.  iii.  40.">:  Bearmaa 
and  Pengreuljer,  Thiriar,  iii.  406. 

CLI.M.4TE  FOR  IN  U.NITED  STATES— DeniSOn, 

V.  18. 
Desirable  Conditions  op  Climate  for 
Treatment  of— Denison,  v.  19;   Ross, 
V.  29. 
Itinerary  fob— Learning,  v.  .32. 
Prevale.vck  in  Norway— Larsen,  v.  167. 
Physician's  Rights  as  a  Witness— Abrams, 

V.  131. 
Phytolacca  Decandra— Todd,  iv.  493. 
Picric  Acid— Clark,  iv.  494. 
Pineal  Gland  and  Eye— Baldwin,  Sjieneer, 
iii.  1. 
Nature  and  Function  of— A.  von  Kol- 
liker.  De  Graaf,  Si>encer,  Wiedorsheim, 
Rabl-Ruekhardt,  v.  270. 
Pine-forests  in  Phthisis— A.  L.  Loomis,  v. 

15. 
Pituitary    Body,    the— Lothringer,  v.  270; 

Peremeschko,  Luschka.  v.  271, 
Placenta.   Development    in    Carnivora — 
Fleischmann,  v.  410;  Bischotf.  v.  411. 
Human — Langhaus,    Minot,    Waldeyer,  v. 

412. 
Multiple— Ribemont-Dessaigncs,  iv.   200. 
Previa. 

Etiology  and  Pathology  of— Hart,  iv.  204; 

K'ustner,  J.  F.  Le  I'agc.  iv.  205. 
Treatment  of— Lusk.  Breisky,  J.  B. 
Hicks,  Neale.  Wvder,  LePage,  Kelly, 
Murphy,  Kidd.  ll.ifmier.  Behm.  LIi- 
mer.  iv.  *205;  R.  Barnes,  Johnson,  Le 
Page.  Wyder,  Hicks,  Breisky,  Ahl- 
feld,  Freund.  Gredcr,  iv.  206. 
Placental  Site  a.vd  Insertion  of  Cord — 

Levret.  F.  H.  Chamjineys,  iv.  203. 
Pleurisy— Mesnard,    Bourdisson,     Hundford, 
Roseubach,   iii.  371;   E.  Weill,  iii.  .372; 
Trocfiuart,    Baccelli,    iii.  .373;   Jaccoud, 
Gibb,  iii.  ;<74  ;  Sherman.  Jaccoud.  iii.  375  ; 
Monti.     Huber.    Weber.     Wiedcrhofer, 
iv.  310:  L.  M.  Holt.  iv.  341. 
Plymouth  as  a  Health  Resort- Swain,  v.  34. 
Pneumaturia— Tisne,  ii.  2"25. 
Pneumonia— Bruce,   Ad.ani.   iii.   ,3(>0;    F<mlis, 
Bell,  Graham,  iii.  .361;   Jaccoud.  Koch. 
Perret,  Rodet,   Weichselbaum,   iii.  ,'162; 
Baker.      Seibert.      Sevestrc.     iii.     .363; 
Taylor,  Tomasi.  Golgi,  Bira/.olo,  Friinkel, 
Maraglianii.     Noyes.     Diller,     iii.    .364; 
Haw.  Longstreth'.  Favrc.  iii.  365;  Schuy- 
ler, iii.  .{ilii;  Riple;^,  iii..3';S;  Fruitnight, 
Ja<Tohi,   Ady,  Lepine.  Ranscun,  iii.  369; 
Wyman,  Sawyer,  iii.  370 ;  Taylor,  iii.  371. 
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THERAPEUSIS. 


Plague,  in  Russian  troops  on  Asiatic 

frontier v.    2.03 

Plastic  surgery ii.    295 

Pleura,  diseases  of. iii.    348 

Pleurisv ii'-  371 

diajjnosis iii.  37-1 

etiology iii-  371 

symiitomatology iii.  371 

treatment iii-  375 

in  children,  diagnosis,  and  treat- 
ment  iv.  340 

Plvmoiitli    I  Eng.)    as    a    health    re- 
sort  V.      34 

Pneumaturia ii-    225 

Pneumonia iii-  3t>0 

etiology iii-  30U 

influence  of  temperature  in  causa- 
tion of. -V.  210 

prognosis iii-  3<»() 

symptomatology iii.  364 

treatment iii-  30S 

Pneumotherapy  of  the  middle  ear.. iii.     197 

Pogues,  vraters  of. v.       44 

Poisoning  hy  arsenic v.  9") 

by  barium  compounds v.  i*7 

bismuth v.  97 

carbolic  acid v.  98 

carbon  disulphidc v.  100 

chloroform  and  chloral v.  100 

chromium v.  ]01 

colchicine v.  103 

copper V.  104 

corrosive  sublimate v.  1U5 

hydrogen  sulphide v.  108 

lead V.  108 

opium V.  112 

phosphorus v.  116 

potassium  bromide v.  117 

potassium  chlorate v.  118 

potassium  iodide v.  119 

ptomaines v.  120 

silver v.  12.'? 

strychnia v.  124 

sulphuric  acid v.  125 

tin V.  126 

Poisonous  bites ii.    317 

Point  Pinellas  CFla.)    as  health   re- 
sort  v.      31 

Polar  globules  in  ova v.    410 

Polioencephalitis i.      CO 

Poliomyelitis  and  bulbai-  myelitis... .i.     1.54 

pathological  anat .". i.  82,  84 

deformities  in i.       85 

Polymastia v.  442 

Polymetcr,  Lambreclifs v.  4 

Polyuria i.  495 

Pons  varolii v.  351 

Poor,  diseases  fatal  to  the v.  171 

Porpoise  oil  (oleum  dclphinida;)...iv.  494 

Potomac  water,  quantitative    varia- 
tions of  germ  life  in v.    227 

Pott's  disease iv.    .371 

among  Indians iv.     374 

anchylosis iv.    372 

etiology  of. iv.  371,  .376 

constitutional  and  local  cause. .iv.    .373 
dioignosis  of, iv.    375 
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P.VEIMONIA. 

Symptomatic;  qui  nine  as 
antipyretic,  iii.  368 ;  intra- 
parenehymatous  inject.,  iii. 
369;  cold  air,  oxvtron  inhala- 
tion, iii.  370;  <V.'f,.l,.„./,./i„r. 
alcohol,    iv.  41'.!;    'iKliltl,!  inr, 

iv.  433;  ergot .  ^\- .  ii'*y ;  /.iln- 
carp.  muT.  (stage  of  resolu- 
tion) iv.  494;  amvion.  saluryl., 
iv.  498;  strophanthut  tr. 
(1.20)  Vr\  iv-viij,  iT.  505; 
tliallin,  iv.  509;  rerutrum 
vir.fi.  ejct.,  iv.  511 ;  cold  pack, 
iv.  515. 


Polioencephalitis. 
Electricity,  i.  61. 


Poiso.MNG  BY  Carbolic  Acid. 
;S,jda  bimrb.,  v.  99. 


BY  Chromium  (Acute). 
Milk    and    eggs,  champagne 
frappe,  T.  102. 


BY  Opium. 

Atropine,  amyl  nitrite,  rjelne- 
mium  and  strychnia,  atropin 
mod  njmmoriih  .,v .  114;  stimu- 
lants and  cold  baths,  v.  11.5; 
forced  respir.  by  tracheotomv, 
v.  116. 


BY  STRYCn.VIA. 

Urethan,  ^5j-js3),  v.  125. 


Post-paralytic    Contracture 

A.ND  SllOKTE.NED  MUSCLES.  A.ND 

Protracted    Tonic   Muse. 

Sl'AS.M. 

Heavy  static  sparks,  v.  90. 


Pott's  Disease. 

Potts  own  treatment,  appar. 
for.  rest  in  bed,  local  treat, 
radical,  mech.  fixation,  ojien 
issues,  iv.  372:  N.  .Smith's 
treat.,  plaster  jacket  (Sayre) 
iv.  373:  Bruns'  corset, 
Wyman's  oper.,  treat,  among 
Indians.  Sayre's  gypsum 
corset,  iv.  374:  Alexander's 
treat.,  iv.  377 ;  Koenig's 
operation,  aspiration,  v.  ;J78; 
Schulthcss'  apparatus,  paraf- 
line  in  splints  and  jackets, 
apparatus,  iv.  379. 


Pregnancy,  Nausea  and  Vom- 

ITI.VC  OF. 

Tr.  riinthar.,  tr.  fer.  mur. 
iv.  164;  hyoHcy  amine, 
Kiryrh..  mnrph.,  (jvaxnin  in 
pil.  with  dor.sal  decub.,  oeso- 
phageal tule  in  feeding,  iv. 
165 ;  '■'/'.  and  mntun..  iv.  166 ; 
cathartics,  «<>il.  hicnrb.  gr. 
iv.  ar.  hyflroryon,  tht.  gtt.  i, 
nyr.  Inrlitpejit.  5j  t.d.  a.p.,  iv. 
166;  cerium  vnle.r.  gr.  iss  in 
pil.  t.d.,  cornine  loc,  m-iil 
phenic  and  artt.  <tpii.,  iv.  167- 


Pneumonia  (continued). 

Influence  OF  Temperature  IN  Causation 
OF— Baker,  v.  210. 
Pneumotherapy     of    Middle    Ear— Miot, 

Hommel,  iii.  197. 
Pogues,  Waters  of— St.  Leger,  v.  44. 
Point  Pinellas  (Fla.)  as  Health  Resort— 

Van  Bibber,  v.  31. 
Poisoning   by   Bismuth  — Dubinsky,   Dalche 
and  Villejean,  v.  9S. 
BY  Carbonic   Acid— Minot.  v.  98 ;  Simon, 
Monti,     Tordeus,     Winslow,     Reichert, 
Lame,  v.  99. 

Carbon  Disulphide— Ross,  v.  100. 
Chloroform  and  Chloral- Scholvein, 
Ragsky.  Luedeking,  v.  100  ;  Kast,  My- 
lius,  Greene.  Tiesenhausen,  v.  lul. 
Chromium— Tisne,  v.  lul.;    Pander,  v. 

102. 
Colchicine— Butte,  Mairet   and    Com- 
leinale,    Laborde    and    Houde,  v.  1U3; 
Draggendorf,  Houde,  v.  104. 
Copper— Roger.  Moulin,  v.  104 ;  N.  Y. 

Board  of  Health,  v.  105. 
Corrosive  Subli.mate— Church,  v.  105; 
Butte.   Salkowsky,    Prevost,     v.    106; 
Doleris,  Fleischmann,  Souchon,  Stuetz, 
v.  107  ;  Letulle,  v.  108. 
Hydrogen  Sulphide— Bergeon,  Pohl, 

v.  108. 
Lead— Blyth,  v.   108;    Dercum,    Mar- 
shall. Putnam, 'Wood,  V.  109:  Putnam, 
D.  S.  Stewart,  Leffmann,  v.  110  ;  Reese, 
Letfmann,  v.  112. 
Opium— Scheiber.  Greene,  J.  Donath,  v. 
113.  Pilliet,  Stadler.  Porliam,  Bremnicr, 
McPherson,    Thomson,   v.    114;    I/CU- 
hartz,  V.  115  ;  Laenger,  Fell,  v.  116. 
Phos  PiiORUS— J.  E.  Mears,  v.   116; 

Kroenig,  Poleck.  v.  117. 
Potassium  Bromide — Eigner,  v.  117. 
Potassium      Chlorate— Willie,    Mar- 
cliand.  Stokvis.  Kimmyser,  v.  US  ;  von 
Mering.    Marchand.    Stokvis.   Fried- 
liinder,  Riess,  Lcnhartz,  v.  119. 
Potassium  Iodide  —  Morrow,  Wolf,  v. 

119.  Villar,  Rice.  v.  120. 

Ptomaines— Brouardel,  Ogier   and  Mi- 

norici,  v.  120  ;  Brieger.  Schulze.  Ehren- 

berg,  Stas.  Nauwerck.  Vaughan.  v.  1*22. 

Silver — Shallenberger,   v.    123;    Tol- 

matcheff,  v.  124. 
Stkych.via  —  Chouppe.    Henderson,    v. 
124  ;  Anrep,  Bockal.  Hoist  and  Beukurts, 

V.  125. 
Sulphuric    Acid  —  Gamier,    Mendels- 
sohn. V.  1*26. 
Tin— Ungar  and  Bodlandcr,  v.  126. 
Novie.  V.  12'i. 
PoLlOENCKi'iiALiTis— Abercronibie,  Str'umpell, 
Smith,  Weichselbaum,  Kast,  i.  60  ;  Wal- 
lenberg, 1.  61. 
Poliomyelitis  —  Cordier,  Oppenheim,  i.  83. 
Sharkey,   Potherat,    Parmentier,   i.  84 ; 
Lorenz,  i.  85. 
Polymastia— Christie,  Bieganski,  Holton,  v. 

442. 
Polymeter— Lambrecht,  v.  4. 
Polyuria,  Anuria,  etc.— Ultzmann,  i.  495; 

Paneth,  Purdy.  i.  496;  Michaux,  i.  497. 
Pons      Varolii  —  Yelgersma,     Bechtherew, 

Marclii,  v.  2S1. 
Porpoise  Oil  (Oleum  Delphinidj!)- West, 

iv.  491. 
Potassium— Magruder,  Moore,  Johannesen,  iv. 

495. 
Potomac  Water.  Quantitative  Variations 

OF  Germ  Life  in— T.  Smith,  v.  227. 
Pott's  Disease— Potts,  iv.  .371  ;  Noble  Smith, 
Savre.  iv.  .373;  Bruns.  Keg.  Sayre.  H.  C. 
Wyman.  Pitcher,  iv.  374  ;  Nebel,  Phelps, 
Grancher,  iv.  375 ;  Albrecht.  Alexander, 
iv.    376 :    Demoulin,   iv.    377 :    Hodgen, 
Bradford,  Treves'  Surg.,  iv.  ;i78  ;  Shaffer, 
Tavlor,    Si^hultbess,    E.    Fischer,    M.   J. 
Roberts,  Spangler,   Rufus   Hall,  Poiwff, 
Sherman,  iv.  ;ff9. 
Pregnancy  after  Amputation  of  Cervix— 
Pajot,  iv.  2'24. 
Cholera  in -Queirel,  Charpcntier,  iv.  172. 
Chorea  in— Wasseige,  iv.  173. 
Endometritis  diring- Vcit,  iv.  169. 
INCOKRCIBLE  Vomiting,  Independent  or 

— Boissaire,  iv.  169. 
Influence  of  Syphilis  upon— Hiridoyen, 
iv.  180. 
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Pregnanoy,     after     amputation     of 

cervix - iv.  224 

and  disease iv.  llj'J 

cholera  in iv.  172 

chorea  in iv.  173 

diaorUers  of iv.  167 

endometritis  durin; iv.  169 

incoorcible  vomiting,  independent 

of. iv.  169 

inHuenoe  of  syphilis  u|)on iv.  ISO 

jaundice  in iv.  172 

lithiasid  in iv.  175 

morning  sickness  of,  etiolog^..iT.  1(>7 

myotomy  in iv.  174 

nausea  and  vomiting  of. iv.  1S4 

ovariotomv  in iv.  174 

purpura    najmorrliagica   compli- 

tatin,' iv.  171 

relations  of  cardiopathia  and..iv.  169 

salivation  of. iv.  173 

surgical  operations  in ir.  174 

tubal „ iv.  IW 

explanation  for iv.  .W 

typhoid  fever  in iv.  170 

Pi-esentation,  breech iv.  20S 

face _ iv.  207 

oceipito-posterior iv.  207 

transverse _ iv.  210 

Prematurely  born  infants iv.  292 

P.-epuce _ ii.  20.> 

Pressure,  eTocts  of  diminished  atmos- 
pheric  V.  .3 

pathological  intracranial i.  6S 

Priapism,  persisteat ii.  245 

Professional  secrecy,  law  of _t.  12^ 

Prc>Iapsu3  ani ii.  16.5 

operative  procodur&s ji.     16>,  106 

Prostate ii.  221 

cancer  of. ii.  ISO 

Prostatectomy ii.  221 

Prosthetic  dentistry iii.  197 

Psendarthrosis ii.  289 

Psjudo-trichinosis i.  39  j 


TUERAPEUSIS. 


Psychological  diseases . 


,.i.    532 


Pterygium  and  Pinguecula,  etiology 

of. iii.  31 

Ptomaines,  Brieger's  method  of  sep- 
aration of. v.  122 

Ptosis,  following  epidemic  paralytic 

vertigo .'.iii.  14,5 

due  to  menstrual  abnormal- 
ities  iii.  \X> 

and     ophthalmople:^ia     externa, 

recovery  under  iodides iii.  112 

Puerperal  cystitis iv.  2.39 

diseases iv.  226 

eclampsia,  etiology iv.  2,32 

erysipelas iv.  231 

fever,  etiology iv.  226 

prophylaxis  and  treatment.. .iv.  229 

hemiplegia iv.  2.31 

neuritis iv.  2.30 

scarlet  fever iv.  236 

tetanus iv.  237 

Pulpitis iii.  470 

diagnosis _..iii.  473 

etiology iii.  470 

treatment. iii.  473 


Prese.ntatio.v  or  Bueecii. 

Extern,  version. Veit-Smellio 
and  Prague  methods,  forceps, 
iv.  209. 

OF  Face. 

Vei-sion,  change  face  present. 
into  ovciput.,  iv.  'Mi. 


PuESSinu;.  I.vTrtAcuA.viAL. 

Arterial  depressants  and  per- 
ipheral excitants,  i.(>8;  mer- 
curial purgatives,  i.  69. 


Prostate  Gland. 

lIy|ienro|ihy,  galvano-ca»t., 
sound,  prostatectomy,  ii.  221. 


Pepritus. 

Ciinaine  and  InnoHii  oi'nt.,  iv. 
4.55;  coniitni  and  lard  oint., 
iv.  457;  ilnnnhw.  iv.  459; 
lanolin  iuuuct.,  iv.479. 


Pulpitis. 

Capping,  advisability  of,  de- 
vitalizatiuu,  iii.  474. 


Puerperal  Cystitis. 

I.ij.  of  sat.  sol.  acid  horir 
warm  fol.  by  sol.  mur. 
cucaine  1-iJO,  iv.  239. 
Ecla.mpsia. 
Chlurof.,  potaxn.  brom.  and 
chloral,  oxynKii  inhal.,  iv. 
233;  tr.  verat  fir.,  iv.  234; 
venesec.,  litkui  hm\zo-»nlifyt . 
gr.  XXX  q.  4  h.,  morplii/t  and 
rhlornl,  pot.  bitnrt.,pitiirarji. 
hypoderin.  gr.  J-j,  iv.  2.35. 

Fever. 
Alrohol  large  doses,  luke- 
warm baths,  good  nourish- 
ment, antisep.  inject.,  iv.  2.30; 
abdom.  sect,  and  washing  out 
periton.  cav.,  iv.  2;jl ;  nnli- 
pjirini-,  iv.  439;  riirhnl.  arid 
loc.  to  fund,  uteri,  iv.  451 ; 
nmmon.  Kulicyl.,  iv.  4US. 

Hemfplecia. 

Card,  tonios  and  alkalies,  iv. 

231. 
Mania. 

Cold  baths,  iv.  514. 
Tktani's. 

Antiseptics,  iv.  238. 


Ptlmovarv  TrBERm.osis. 
Parenchymatous      injections 
oloil  o/'turpeiUine,  i.  425. 


AUTHORS  yUOTEO. 


Jaundice  in— Qucirel,  iv.  172. 
Litiiiasis  in— J.  E.  Kellcy,  iv.  17.3. 
MoRNi-SG     Sickness     ok.    Etiology— J. 

Oliver,  iv.  167. 
MroTOMY  IN— Frommel,  iv.  174. 
Nausea  and  Vomiting  ok— Veit.  Iliggins, 

iv.  164  ;   Dordain,  Bruniche,  Chazan,  iv. 

165;  O.  M.  Lewis,  J.  Free,  iv.  166;  J.  Y. 

Simpson,  Fenn,  Bois,  Fraipont,  iv.  167. 
OvAKioTOMY  IN— Munde,  Stratz,  iv.  174. 

PaUPUliA    1I.EM()KK1IAGICA,   ColIi'LlUATlNG 

—Phillips,  iv.  171. 
Salivation  ok— Schramm,  iv.  173. 
Surgical  Operations  in— Loviot,  iv.  174. 
TuE  Relations  of  Cardiopathia  anu— 

Jaccoud,  iv.  169. 
Ttpuoid  Fever  in— Hirst,  iv.  170;  Aikius, 
E.  Vincent,  Clement,  iv.  171. 
PilEPncE- Wittelsholer,      Sttwart,     Slygind, 

Moller,  ii.  205. 

Presentation,  Breech- J.  S.  Greene,  Porak, 

iv.  208  ;  Pajot,  Gueniot  and  Char|)entier, 

G.  Winter,  iv.  209. 

Presentation,  Face— De  Soyre,  iv.  2:)7;  Zle- 

genspeck.  Winter,  Dohrn,  Thorn,  Schatz, 

VollanJ,     Torrgler,     Fritsch,    Wiiickel, 

Zweifel,  Olhausen,  Kleinwachter,  iv.208. 

Transverse— Winter,   Duhrn,   T.  Parviu, 

iv.  210. 
OcciPiTO-PosTERiOR— A.  A.  Browne,  J.  A. 
Temple,  iv.  207. 
Pressure,  Effects  of   Diminished  Atmos- 
riTERic — Paul  Bert.  Loomis,  v.  .3. 
iJfTRACRANiAL — Falkenheim  and  Nannyn, 
Broadbent,  i.  68;  Albert,  Adamkiewicz, 
Bergmann,  i.  69. 
Professional  Secrecy- Brouardel,  GuclS,  v. 

129. 
Pseudo-Muscular    Hypebtrophy  —  H.ashi- 

moto,  i.  1.54. 
PRIAPIS.M,  Persistent — Booth.  Bruce,  ii.  21.5. 
I'rolapsus     Ani  —  Gorski.     Lange,     Cri|)p3, 

Cazelas.  Quenu.  ii.  165,  166. 
Prostate— Guyon,  Bottini,  Newman,  ii.  221. 
Prostatectomy— Landerer,    Ii.    221 ;    Lango, 

Bellfield,  McGill,  U.  222. 
PSEUDARTiiROSis— Berger,  ii.  289. 
Pseudo-Tricuinosis— llopp,  i.  39S. 
Psychological    Diseases— Spitzka,    i.    .532; 
Babinski,  i.  ,532;    Janet,  Richer,  Luys, 
Voisin,    Boumi  and  Burot,  Forel,  Lie- 
beault    and    Bernlianlt.    i.    .533:     Duti, 
Eicholt  and  Siemens.  Savage,  Thomson, 
i.   .5;55:    Kronth.al,    Christian,     Forel,    i. 
H'M);  Zacher,  i.  537;  Friedmann,  Furstner, 
Mocli,  i..5;iS;  Thomsen  and  Siemerling, 
i.  5.'18;  Noyes,  i.539;  Koch,  Freidenreich, 
i.  MO. 
Ptosis    and   OpirmAiMopLEniA    Kxterxa, 
Recovery  under  Iodides— Berry  and 
Bramwell,  iii.  142;  Kojewnikoff,  iii.  143. 
DUE     to     Menstrual    Abnormalities— 

Senator,  iii.  1.35. 
following    Epidemic    Paralytic    Ver- 
tigo—Guerlier,  iii.  14.5. 
Pterygium    and   Pingueciila. 

Etilogy  of— Thc'.bald,  Lopez,  iii.  31. 
Puerperal  Eclampsia. 

Etiology     of— A.    F.    A.    King,    A.     .\. 

Browne.  L.  Smith,  iv.  232. 
Treatment  of— :m.    Black.  W.  Mitrhell. 
Cameron.  Reicl.  Chanihrelcnt.  I/Oonard, 
Pope.  Bompiani.  iv.  233  :  MoCord,  Oat- 
man.    Rushiiiore,   Jewett,   Osborn,  W. 
Ellison,  iv.  231;    La  Mottc.  I»vejov, 
Allen,      Rittcr,      Dujardin-Beaumetz, 
Egglcston.  Pa.jr)t,    Strizover.  Sqiiani-e, 
iv.  2.3S;  Lvotr,  Bcrtrand,  Pfannensticl, 
iv.  ZiC>. 
Cystitis— Lavanx.  iv.  2.39. 
Erysipelas— Winckel,  Ilugenbcrger,  Gus- 

serow,  iv.  231. 
Fever. 

Etiology  of— R.   Barnes,  F.   Ramos,   iv. 
226;  Galat.in,  iv.2-7;  Ahlfcld,  Le.ijiold 
Semmel Weiss,  iv.  22S. 
Prophvlaxis  and  Tr<>atnient  of— Leopold. 
Koch,  Senn,  iv.  2.'9 ;  Playfair,   Byers, 
Bokelmann.  Runge.  Raldv,  F.  Ba'rnct, 
Tait.  iv.  230;    Priestly,  Barnes,  Pare. 
Depaiil,  iv.  231. 
Hemiplegia— S.  Sloan,  iv.  2.31. 
Neuritis- Mobius.  iv.  239. 
Scarlet   Fever— l^cvison.  M.  Merer,  iv. 

ZV>;  B.  Hicks.  Palmer,  iv.  237.' 
Tetanus— Boarman,  iv.  2J7;    Mary  Root, 
iv.  238. 
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effect  of  anajsthetics  on .ii. 

and  iris,  physiology  of. iii. 

ajid  lens,  congenital  ectopia.... iii. 
seoieiology  of  the iii. 
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Pupillary  membrane,  persistent. ...in.  44 

Purpum i.  418 

Purulent  int'.animatiuns.  streptococci 

in V.  493 

Pya;mia '•     41,  42 

Pyelitis,    from    pressure    of   uterine 

tibroid -iv.  26 

Pygodidymus v.  443 

Pylorectomy ii.  85 

Pyloric  obstruction  due  to  carcinoma, 

removal  of  by  curetting _ii.  87 

Pylorus,  diagnostic  symptoms  of  car- 

cinomaof. ii.  90 

digital    divulsion    in  stenosis  of 

the ii.  87 

Pyorrhoea  alveolaris iii.  4f«.') 

etiology  of. „ iii.  406 

symptomatology  of. iii.  468 

treatment  of. iii.  469 

Pyramidal  tract,  the v.  2S1 

Pyromania,  diajuosis  of. v.  H9 

Qncbrachs iv.  496 

Quinine,   influence    over   contractile 

tissue iv.  542 

Rab'es,  Pa.stcur's  inoculation  for v.  47^ 

pathology  of. v.  477 

Races,    effects   of  disease    upon   dif- 
ferent   V.  171 


Rachitis iv- 

artificial  production  of. iv. 

causes  analyzed iv. 

dentition  In iv. 

general  ejects  of. iv. 

inflammation  theory  of. iv. 

in  newborn iv. 

pntholoiiv  of. iv.    296 

phys.  conditions  of. « iv. 


Rape 

identifioatio: 
ca.ses  of.... 
on  h  vpnotiied  subjects,  possibility 


V. 

of  spermatozoa  in 


of.. 


proofs  of. V. 

Reetooele  associated  with  prolapse  of 
uterus,      Rcamy's      operation 


for.. 


Rectum  and  anus,  abscess  and   fis- 
tula  ii. 

cancer  of. ii. 

dermoid  cyst  of. ii. 

diseases  of.„ ii. 

lupoid  ulcer  of. ii. 

treatment  of. ii. 

tubercular  ulceration  of ii. 

ulceration  of. ii. 

Rectum     and     anus,    venereal     dis- 

eaws  of. ii.    1R8 

wounds  and  foreign  bodies  in...ii.    108 

Re"upcration.  differential  power  of,  v.    173 

Red  cod,  color  due  to  micro-organisms, 

elimination  of v.    236 

Red  River  in  Tonquin,  climate  and 

diseases  of  the  delta  of v.        7 

Reflex  neuroses  of  nose iii.    270 

Refraction iii.    IBO 

and  accommodation.  Whitney's 
method  of  recording  measure- 
ments of iii.    183 
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Remisia     femiginea, 
action  of. 


physiological 


Renal  calculi i. 


Purpura. 

J/dmamelii  ext.  fl.,  iv.  466 ; 
hydrochloric  afid  in  saline 
variety,  fresh  air  and  turpen- 
tine in  vascular  variety,  I^. 
syrup  of  iron  superpkiisphate 
Siss,  so\.othydror/en  peroxid. 
(10  vols.)  Siss,  pViTe  ;/lyc«rine 
5iss,  distilled  water  to  make 
Svi,  tablespoonful  3  times 
daily,  i.  419. 


Py.J!MIA. 

Trephining  in,  i.  40,  41,  4.'$. 


Pyorrhea  Altf.olaris. 

Removal  of  tartar.  Black's 
"  1-2-3"  mixture,  germicides 
in  phagedenic,  iinlni.  in  tere- 
hine,  dil.  aronial.  stilph.  or., 
birhloriile  and  tartar,  ac., 
iii.  439. 


Pylorus,  Stenosis  of,  Carci- 
noma OF. 
Exsection.  digital  divulsion, 
free  curetting  after  gastrot- 
ouiy,  ii.  87 ;  gastro-enteros- 
tomy,  ii.  88. 


Rachitis. 

Luetic  acid,  phoitphorun,  iv. 
388;  phos.  formula,  iv. 
389;  cod-liver  oil  and  trim, 
(tq.  phos.,  iv.  39(1 ;  ciilr.  rhlo- 
riele,  int..  iv.  451 ;  morrhuol 
3-4  cu^a.  p.d.,  iv.  4o6. 


Rectim  a.vp  Anus,  Abscess  and 

FlSTH.A   OF. 

Irritating  injections,  ii.  lo7: 

excision.li.  157, 158;  incision. 

ii.  159. 
Cancer  or. 

Onerative  procedures,  ii.  109, 

170, 171,  172. 
Congenital  Malformations 

OF. 

Dihatation,  incision. operative 

procedures,  ii.  150,  151,  l.'i2, 

l.OS,  1.54,  1.56,  157. 
TrEEnciTLAR  Ulceration  op. 

Parenchymatous  i  njections  of 

solutions  of   hiphoKphate  of 

lime,  ii.  168. 
Polypus. 

Extirpation,  ii.  187. 


Rrr^uM,  OiiSTRrcTioN  of. 

Inguinal  colotomy,  Lange'i 
op.,  ii.  115. 

Strictuke  op. 

Electrolysis,  ii.  ISO.  ISI 
dil.itation,  ii.  181,  182;  elec 
trieity,  ii.  181. 


Renal  Colio. 

Antipyrine,    iv.     (11;     ftrn- 
plumihus  tr.   (1.20),  iv.  .W5, 


Retinitis  Pigmentosa. 

Const,  current  ev.  5  days,  iii 
70. 


Rheumatic  Musctilar  Pain. 
Heavy  static  spark,  v.  90. 


Pulpitis— Hodgkin,  iii.  470 ;  Morsman,  iii. 
471;  Morsman,  iii.  473;  Fletcher,  iii. 
475 :  Bijdecker  and  Heitzman,  Wedl  and 
Albrecht.  Greene,  Owen,  iii.  470. 

Pulsatilla— Vigier,  Smith,  Brown,  iv.  49.5. 

Pupil  and  Iris,  Physiology  of— Mislawsky, 
Jegorow,  IvanofT.  Schlcgel,  iii.  16. 
Semeiology  of  the— Macewen.  iii.  136; 
Spitzka.  Cheatham.  Pasternatski.  iii.  I.'i8 ; 
Alderson.  Rampoldi,  Salgo,  Nettleship, 
Moelli,  Hutchinson,  iii.  139. 

Purulent  I.vflammations,  Streptococci  in 
— Ogston,  Krause,  Rosenbach,  Garre, 
Ilofla,  Biondi, 

Pyelitis  from  Pressure  of  Uterine  Fi- 
broid— Cabot,  iv.  26. 

Pygodidymus — Ilott.  Verco,  v.  418. 

Pylorecto.my  —  McArdle.  ii.  S5;  'Wolfler, 
Rydygier,  von  Hacker,  S.  W.  Gross, 
Pean.  ii.  86;  Billroth,  Loretta,  Heincke 
and  Mikulicz,  Kocher,  ii.  87. 

Pyloric  Obstructio.v  due  to  Carcinoma,  Re- 
moval BY  Curetting— Bernays,  ii.  87. 

Pylorus,  Diagnostic  Symptoms  of  Carci- 
noma of  —  Teleky,  ii.  89;  von  Bam- 
berger, BiIlroth,Yan  der  Velden,  Thiriar, 
ii.  90. 
Digital  Divulsion  in  Stenosis  of  the — 
Loretta,  ii.  87. 

Pyramidal  Tract,  the- Ziehen.  Sherrington, 
Bouchard,  Gowers,  Westphal,  Spitzka, 
V.  281. 

Pyridin— De  Renzi,  Dandieri,  iv.  495;   See, 
iv.  496. 
Tricarboxylic  Acid — Rademaker,  iv.  496. 

Pyecmania,  Diagnosis  of  —  Marandou  de 
Montjil,  V.  149. 

Quebracho — Eourdeaux,  iv.  496. 
Quinine,    Influence     over     Contractile 
Tissue— Wild,  iv.  542. 

Rabies.  Pasteur's  Inoculations  for— Ernst. 
Horsley,  Dowdeswell,  v.  478;  Motte  and 
Protopopoff,  V  479 ;  Solles,  Bardach, 
Perroncit<jand  Carita,  v.  480  ;  Vestea  and 
Zagari,  Freudenlerg.  V.4SI:  Pasteur,  von 
Fritsch,  Gamaleia.  A.  di  Vestea.  v.  482  ; 
Horsley,  v.  4.83 ;  Peter  and  Colin,  v.  484. 
Races,  Effects  of  Disease  upon  Different 
— Bondin,  Clement.  Nicholas,  Carreau, 
Dutroulau,  Cullimore.  v.  171. 
Rachitis — Ileitzmann  iv.  388:  Lewis  Smith, 
Niemeyer.  Kasson!et,  Pommer,  J.  L. 
Smith,  iv.  .388;  New  York  Med.  .Tour., 
Jacobi,  WeMerhofer.  Weber.  Kassowitz, 
iv.  .'isg  ;  Escherich.  Ilasterlik,  Dujardin- 
Feaumetz,  Starker,  iv.  390;  Thomas, 
Vineberg.  W.  Mejer,  Petersen,  Sigel, 
Unruh.  Toplitz,  iv.  391. 
Rape,  Detection  of  the  Gonococcus  in— 
Lober,  v.  134. 
Identification  of  Si'ermatozoa  in  Cases 

OF — Unger.  v,  l.''i6. 
ON  IlYP.voTizED    Subjects,  Possibilities 

OF— Brouanlel.  v.  136. 
Proofs  of— Brouardel,  v.  134  ;  Dobleau,  v, 
136. 
Rectim  and  Anus,  Abscess  and  Fistula— 
Trclat.  ii.  1.56;  Lange.  Qucnu,  Edwards, 
ii.  l.')7;  Goodsall,  ii.  1.58. 
Canckr  OF— Lange,  Mollierc,  Ke'sev,  Ball, 

ii.  169. 
Dermoid  Cyst  or— Biernacki,  ii.  172. 
Lupoid  Ulcer  of— Dnrct,  ii.  167. 
TuiiURcuLAK  Ulceration  of— Kolischer, 

ii.  168. 
T'lckration  of — Kclfcy,  ii.  1()6. 
Venf.real    Diseases    of— Kclsey,    Mar- 

tineau. 
Wounds  and  Foreign  Bodies— Champy, 
ii.  138. 
Recuperation,  Differential  Power  of— 

Ilarlcy,  v.  171:  Krusenstein,  v.  17). 
Red  Cod,  Color  due  to  Micro-organisms, 

Elimination  of— Heckel,  v.  23(). 
Red  River  In  Tonquin.  Climate  and  Dis- 
eases— MoRind,  V.  7. 
Remisia    Ferrcginea,    Physiological   \c- 

TioN— Pinct  and  Duprat,  iv.  ,542. 
Resectio.v  of  Ribs— Lanno'ongiie.  ii.  282. 
Osteoplastic— Fenger,  Hopkins,  Chauvcl, 
ii   2.S2. 
Resorcin— Fliesburg,  iv.  490 ;  Callias,  Andoer, 

iv.  497. 
Respiration.  Effects  of  Civilization  on— 
Mays,  Hutchinson,  v.  ;539. 
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Resection,  dystrophies  from ii. 

of  ribs •)• 

of  sternum i|« 

osteoplastic ii- 

Roiin  of  piiHsr  methystioum,  local 
an;csthesia  from ii. 

Respiration,    ejects    of    civilization 

on V. 

physiology  of v. 

Respiratory  centre,  location  of. v. 

organs,   dis.   of   in   iufivncy   ami 

cliildhood >v. 

etiology  and  pathology  of iv. 

Rctinjv,  aniesthesia  of iji- 

commotio  retiuie iji- 

detaehmeut  of. 'ii- 

diseases  of iii- 

prohipse  of. iij- 

pseudo-epilepsy  of iii- 

Retinal  ana:sthcsia following  deficient 

nutrition iii- 

disease  during  pregnancy iii. 

embolism    from     feeble    circula- 
tion   yiii- 

hsemorrhage  following  intestinal 

haemorrhage iii. 

from  aniemia iii. 

from   atheromatous    degenera- 
tion of  arteries iii. 

hypericsthesia    coexisting    with 

oxaluria iji. 

inflammation,  obscure  type  of..iii. 

injurv  from  suniight iii. 

studies iii- 

vessels,  thrombosis  of iii. 

Retinitis  pigmentosa iii.  70, 

Rhcjstats.  uses  of  and  varieties v. 

Rheumatism,  etiology  of i. 

patliology  and  path.  anat.  of.....i. 

relation  with  chorea i. 

treatmcut  of. i- 

Rheumatism  aod  gout - i. 

Rhinitis,  acute iii- 

atrophic iii- 

eti  )!ogy  and  pathology  of. iii. 

tro:iluient  of...... iii. 

chruaiL- iii- 

etioliigy  of. iii. 

treatment  of. iii. 

hypertrophic iii. 

patliol.  anatomy  of. iii. 

treatment  of. iii. 

syphilitic iii. 

treatment  of. iii. 

Rhinoliths iii. 

in  na.sal  lupus iii. 

Rhinoplasty ii- 

Rib,  fracture  of  first ii- 

Ribs,  resection  of. ii. 

Rich,  diseases  fatal  to  the v. 

Rings  for  stretching  membranes v. 

Kinne's  test iii. 

Rippoldson,   carbonated    iron    water 
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Riverside,  Cal.,  climate  of. v.  30 

Kiilheln— German  measles _iv.  357 

cat:irrlial  symptoms  in iv.  .353 

complications  and  se(]uelae iv.  3.59 

diagnosis  of. iv.  359 

epidemics  of. iv.  358 

etiology  of iv.  357 

frequency  of  occurrence iv.  ,^58 

incubation  of. iv.  358 

keratitis  and  conjunctivitis  in.iv.  .357 

pathological  anatomy  of. iv.  358 

relation   to  measles  and  scarla- 
tina.  iv.  3.58 

sympt'jnis  of iv.  358 

Rubeola— Measles iv.  356 

acute      blepharitis,    complica- 
tions and  se'iuelaj  of. iv.  ,356 

corneal  perforation iv.  357 

epidemics  of  and  meteorological 

conditions iv.  3-56 

etiology  of iv,  356 

inoculation  of. iv.  35fi 

otitis  in iv.  357 

period  of  incubati(m  and   infec- 
tion  iv.  356 

Rupture  of  bladder ii-  226 


Rheumatism. 

Acuuitine,  iv.  419;  anti/c- 
brincO.a  grm.  g.  2  h.,  iv.  431 ; 
antipyrinr.,  3.U  gm.  daily,  iv. 
442;  calcium  c/tijriilr.  gr.  xx 
in  syr.  int.,  calcium  chlmiilt 
80  pts.  ad.  «(/.  lOiJO  pts. 
loc,  iv.  451;  Ul.  i/aullhi:- 
riie  10-20  drops  q.  2  h. 
and  dimin.,  iv.  404 :  hy- 
ilnicliiiion  gr.  v-xxx,  iv.  470  ; 
irhthyol,  3-5  drops,  iv.  472 : 
iiiuiKini  ft.  rxt.  gtt.  viii-xx 
t.i.d.,  iv.  481  ;  porpoise  oil, 
int.  and  ext.,  iv.  495 ;  litliia 
saliri/l.  gr.  Ix-lxxv  pro  die, 
iv.  4'J.S;  uilol.  (iirtic  var.) 
gr.  xxx-xlv,  iv.  500  ;  baths. 
permanent  and  Turkish, 
iv.  514;  vapor  baths,  iv. 
515  ;  antipyrini-  gr.  xv.  o.t.h., 
i.  43.! ;  Hiilol  3iss  ij  in  24  hrs., 
snlici/lalK  of  lithiu  gr.  xv  q. 
6  h.,  i.  4,3.5;  application  of 
cold,  ir.  colchirujn  sec/ls,  2  99 
carbol.  arid subcat.,  massage, 
etc.,  i.  436, 

Rhinitis. 

Drumine,  iv.  459  ;  hamamelin 
ext.  ft.,  iv.  466. 

ACPTE, 

Soil,  henzoafe  5j-'.j  t-d.,  arid 
aalicjil.  gr.  iii-ivss,  freq.  rep., 
dangers  of  bcllud.  treatment, 
iii.  251. 
Atuopiiic. 
Fol.  r.hlor.  not.  Sss-Oj  water 
as  wash,  with  r/tloral  hi/dr. 
and  boracic  arid  sot.,  loc.  in 
spray,  tu-itl  rarhol.  oiJ-QJ. 
zinrchhir.  21)54  loc,  galvanic 
current,  iii.  2.57  ;  thymol,  in 
gr.  ss,  iss,  v  and  x  sol.  loc, 
fol.  by  msmol.  and  gr.  c  sol. 
«(/.  nil.  to  abrasions,  frog- 
skin grafting,  iii.  258 ;  satu- 
rated sol.  of  cliromic  arid,  iii. 
259 ;  iodol.  spray,  powder, 
tampons,  iv.  477. 

Chkonic. 
Alcohol     locally,     hydrogm 
dioxide  ii^  5j-3ss,   3-fi  t.  d., 
and  loc.  65J  sol.,  ivsorcin  loc. 
gr-  v-5j  dist-  water,  iii.  252. 

Hyi'EKTKOl'HIC. 

Electrolysis,  iii.  254 ;  danger 
of  too  great  enlargement  of 
cavities,  dangers  of  galvano- 
cautery,  iii.  255. 

Rinuworm. 

Boric  acid  poicd.  rub  in,  iv. 
449. 

ROTHELN. 

Rest,  isolation,  personal  dis- 
infection by  germicides,  com- 
plications treated  as  indicat., 
iv.  359. 

Rubeola. 

If  corneal,  perfora.  thront- 
ened,  nol.  rsrrinr  suliryl. 
(1-20):  if  i\c»to  hlrpbariri.'i, 
compresses  wot  with  warm 
sol.  bur.  nriil,  and  oinfmnil  to 
lids;  Hi/!/,  ox.ftao.  and  vhskI., 
(1 :  20)  m.  and  n. ;  if  chronic 
frzf^ma,w&rm  horir  arid  poul- 
tices, also  ziiiri  oxid.  and 
vaseliiii-  (1:10),  warm  baths 
and  co'.d  douches,  iv.  3.57. 

Otitis. 
Irrigate  ears  2-6  times  daily 
with  warm  carbolizud  water 
or  borat«d  water,  dry  care- 
fully and  insuftl.  alum,  borax 
or  iodo/.,  iv.  ;i57. 

Keratitis    a.nd    Co.vju.ncti- 

VITIS. 

"Warm  boric  aol.  in  simple 
conjunctivitis,  cold  »pp.,  iv. 
357. 


Re31'iiiatorv  Centre,  Location  of— Gierke 
and    Mislawsky,    Langendorif,    Brown, 
tjuquard,  v.  34i. 
Retina.  An.4:3tiiesia  of— Nettleship,  iii.  94; 
Viilker,  ilorstmann,  Tjelnicliin,  iii.  95. 
Commotio  Retinjc-Usiw alt,  Berlin,  iii. 70. 
Detachment  of— Galeiowski,  Do  VVecker, 
iii.  71;  Guaita,  Cojijiez,  Knies,  Nordeu- 
son,  iii.  72. 
Pnoi-AHSKOK— Berger,  iii.  72. 
PsEUDO-Ei'iLEPSY  of— Riley,  iii.  9.5. 
Retinal  An^e.stuesia,  following  deficient 
Nutrition— Ilorstmann,  iii.  lot. 
Disea.se      utuiNU      Preg.vancy  —  Fiirst, 

Wadsworth,  Marcuse,  iii.  135. 
Embolis.m    from    Feeble  Circulation — 

Nettleship,  iii.  105. 
Haemorrhage     following     Intestinal 
HjEMOURIIage— Ziegler,  Ulrich,  iii.  104. 
FRO.M  AnvE.mia— Mackenzie,  llirschberg, 

iii.  103. 
FROM    Atheromatous    Degeneratio.v 
OF  Arteries— De.ande,  iii.  105. 
HvferjEsthesia.  coexisting  with  Oxal- 
uria— De  Sohweinitz,  iii.  70,  126. 
Inflammation,  Obscure  Type  of— Gold- 

zieher,  Hutchinson,  iii.  69. 
Injury  fro.m  Sunlight- W.  N.  Whitney, 

iii.  '.)1. 
Studies— Borysiekiewiczs,  Angelucci.  Char^ 
pentier,  Wertheiin,  iii.  13;  Knies,  Wher- 
ry,  Gunn,   Rosebrugh,   iii.   14;     Panel, 
Howe,  Barr.  iii.  15. 
Vessels.  Tiiro.mbosis  of — Nettleship,  Har- 
lan, iii.  72. 
Retinitis    Pigmentosa — Darriers,    Standish, 

Derby.  Seigheim,  iii.  70. 
Rhamnus  Purshianus— Brackut,  iv.  497. 
Rheostats,  Uses  of  and  Varieties — Rose- 
brugh, v.  55. 
Rheumatism— Davis,  i.  428;   Mantle,  i.  429; 
Guttmanu,  Pel,  Pitres  and  Vaillard.  i. 
431;     Renaut,    i.   432;     Davis,     Elliot, 
Friinkel.  i.  433;  Herrlich,  Bielschowsky, 
i.  434 ;  Lombard, Vulpian.  i.  43J ;  Dalton, 
Greene,    Arnold,    Bcnedikt,    Schreiber, 
i.  4:!3. 
Rhinitis,  Acute— Ruault,   Fritsche,  Baum, 
iii.  251. 
Atrophic  —  Noquct,    Routier,    llajek,    iii. 
251):  Habermann,  2.57 
Treatment  cf— Noquet.  Delavan.  iii.  257; 
Seiss.  AVilliams.  Dubousquet-Laborde- 
rie.  iii.  258;  Sajous.  iii.  2.59. 
Chronic  — Etiology  and  Sy.mptomatol- 
OGY — Bressen,  iii.  251 ;    Sajous,  Seller, 
Aruozan,  iii.  252. 

Tre:itment  of  —  Cozzolino,  T.  N.   Mac- 
kenzie, Sajous,  iii.  252. 
Hypertrophic— Pathological  Anatomy 
— Chatellier.  iii.  2.52. 
SymptomatOiOgy     of  —  Guye.     Scanes, 

'.Spicer,  iii.  253;  L-igan.  iii.  254. 
Troitment  of  —  Spencer.  Watson,  Mer- 
mod.  iii.  254;    Zien,  Berger,  Routier, 
Gordon,  iii.  2.55. 
Rhinoliths— Hunt,  Temoin,  Bigelow,  Baker, 
Nolle,    Moure,   Shotz.  iii.  2';2;    Silituh, 
Stein,  Morelli,   Hendley,    Ferre,   Clay, 
iii.  263. 
Rhus   Aromatica  (Sweet  Sumach)- Unna, 

iv.  497. 
Rings  for  Stretching    Membranes— Eter- 

nod.  V.  .371. 
RiNNES  Test  — Barth,  Eitelhcrg,  iii,  188; 
Eitelberg,  iii.  IS9:  llartmann,  iii.  190; 
Bezo'.d.  Politzor,  Baumgarton,  iii.  191; 
Politzer,  Schwabnch,  Eitelborg,  iii. 
192;  Schwabaoh,  Luc's.  Roosa,  Barr, 
iii.  193;  Bezold,  Lucas.  Baumgarton, 
Rohrer.  iii.  191;  Luuaj,  Webar,  Bartsoh, 
iii.  195;  llartmunn.  iii.  196. 
Riverside  (Cal.),  Climate  or— Sawyer,  ▼. 

.30. 
RiJTUKLN — Atkinson  and    Love.  K'liatwh.   ir. 
,357;  Christiansen.  Griffith,  llaig  Brown, 
Wilcocks.  Carientor,  iv,  .35S. 
Rubeola— Olliver,  Michael.  Camomn.  Raven, 
llaig  Bn)wn.  Sevesti-e,   Barbier,   North- 
rap,  Simon,  Browning.  Baratoux,  Gmn- 
oher.  Barlow,  Fox.  Collins,  iv.  356;  May- 
land,  .lounhomme.  L;\  Bate.  Cohn.  iv.  .3-57. 
Rupture    of    Bi..»i>I)kr  — Ullmann,    ii.    226; 
Ilofmokl.    .M;i,('..rinac,  ii.  2-7;  Holmes. 
Tuale,   Walsli;im,    ,F.    M.    Fox.    Morria, 
Bcuham,  Gruig  Smith,  Briddon,  ii.  22;i. 


556 


INDEX. 


GENER^VI>  INDEX. 


TIIERAPEUSIS. 


322 

lU 

lOS 


St.  Auirustine  (Fla.),  climate  of. v. 

St.  Blasieii.  pine  lands  of. v. 

St.  Ilouore-les-Uains,     siilpho-arsen- 

ical  waters  of. ^• 

St.Moritz  intheEngadineasa  winter 

resort X- 

Sacroiliac  junction,  diseases  of. ii. 

Salicylage  of  foods v. 

Salicylic  acid.  e9e;;ts  on  bodily  tem- 
perature  JX- 

Salivary  calculus !);• 

ti'stula '"• 

Salivary  glilnds,  electrical  variations, 
on  stimulation  of  cranial  and 

sympathetic  nerves ..y. 

tumors  of. ,.iii. 

Salpingitis  and  pregnancy iv. 

caus.ation iv. 

pathology iv.    107 

removal    of    tubes    and    ovaries 

for iv. 

symptoms  of. iv. 

tubercular iv- 

Sanitary   boards,  incomplete   returns 

Sarcoma :}}■ 

of  the  nose i^i- 

Savannah,  as  health  resort y. 

Scabies ^*' 

Scapula,  excision  of. ii- 

Scarborough   (Eng.),    health     resort 

for  phthisis v. 

Scarlet    fever    bacilli,   plate  cultiva- 
tions of. V. 

blood    and     cuticle,     organisms 

found  in v.    437 

■    culture      of     and      experiments 

with :V.    4&S 

complications iv.    351 

connection  between  t'.io  llcndon 

cow  disease  and v.    484,  402 

angina  in jv.    3)1 

dysphagia iv.    3->l 

etiology  of. jv.    31H 

heart  murmurs  in ..iv.    ^'^■■ 

llendon  outbreak iv.  348,  v. 

micrococci  in iv. 

paralysis  in iv. 

prognoses  in jv. 

sequelae jv. 

symptomatoloir iv. 

origin  of,  traied  1 1  milk  supply  ..v. 

.    pathology  of v. 

pr.-jphylaxis  of. v. 

Scarlatina,   from   inlootod  cows   and 

School  hygiene v. 

Schools,    overpressure    and    cerebral 

disease '•  ' ' 

Sciatica.    (Sej  neurivlgia.) 

deformans :}]•  291 

Scleral  st.apliyloma,  traumatic iii.  8!) 

Scleroderma ij-  3J9 

Sclerosis,  amyotrophic  lateral i.  'J-j 

combined  spinal i.  'J-' 

dillused  cerebral j.  OS 

disseminated  cerebro-spinal .i.  <>3 

post-spinal • >-  ^,^ 

semeiology  an.l  diagnosis 83 

Sclerotic,  dermoid  cyst  of. iii.  22 

unique  condition  of iii.  22 

■  -  ■■-  So 
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3S0 
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3.S2 

.^s:i 

.ISl 
.31« 
387 

172 

147 
42.'> 
42.-. 

f>3 
2.'?S 

41H 
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woundrt  of. \ii. 

Scoliosis,  asymmetric jv. 

anatomically  considered jv. 

birds  and  mammals  subject  to.iv. 

cause  of  sciatica  in jv. 

causes  and  div.  of jv. 

frequency  in  sexes jv. 

method  (if  extension  in iv. 

pathol.  changes  in jv. 

prevention  of. iv. 

Scopoline.  a  substitute  for  atropine  in 

the  eye iii. 

Scotoma,  Thomson's  method  of  diag- 
nosis   iii- 

Sorofula i-  4U4,  i. 

pathogenesis i. 

Scrofulous    glands,    galvanocautcry 


Scrotum 

elephantoid., 
Scurvy.. 


Salpingitis- 

Uest  and  local  treatment, 
iv.  Ill ;  salpingotomy,  iv- 112- 

Salivary  Calcclus. 

Operations  for  removal,  iii. 
4:S5. 

Fistula. 
Cauterization  of  orifice,  etc., 
Browns  method,  iii.  435. 

Scabies. 

Sulphur,  solutions  of  metallic 
salts,  ptUmleiim,  haljiam  of 
Peru,  Klyrux,  soups,  tar  pre- 
parations, rthcrcdl  oils,  Ii 
Jlr.  sulpliuris,  ol.  rusri,  ail 
ptes.  XX ;  mpon.  vir.,  ptes.  xl; 
pull),  cretin  all).,  ptes.  v; 
adipis,  ptes.  xl.— M.,  ii.  344. 
naphthol  ointment  and  other 
formula;,  ii.  345. 

Scarlet  Fever. 

Anti/'riiriiir  0.10  gm.,  iv.  4.12 ; 
rarboUziil  oil  inunctions,  iv. 
452;  hyilnii-fi.  hinioilidi;  iv. 
4C7 ;   milk  diet  in,  iron  aiul 
jalap  where  blood  is  watery 
from  loss  of  fibrin  and  haemo- 
globin ;  in  convulsions  vene- 
section up  to  4   ounces,  iv. 
3.53;  hydriirfi.  biniod.  specific 
(gr.   l-24-,'4)   every  4  hours 
for  several  days ;    inunctions 
Jamieson's  ointment,  iv.  3.54 ; 
carbolized  oil,  olioe  oil,  acid 
carbol.  TTl^iij-vj  every  2  hrs. 
day    and    night    for    first  :'■ 
days,  etc.,  Tllviij  is  m.a:;im. 
do.se,     make     urine    smoky 
or  black  with    it,    iv.    355; 
exjxctant    treatment    gives 
best  results;   gargles  useful 
when  throat  afi'ected;    keep 
nostrils  clean;    cold   locally 
for  cerebral  symptoms,  blcid- 
ing    rarely  used ;   full    bath 
rai'ely,    sponge    bath    often 
lUUO-lOlo  ;   for  throat,  acid 
car  ha  I.,     t/l  ijciriiie.     1-21), 
painted    twice  daily ;   inter- 
nally diaphor.  and  iron  with 
potass,  chlor.;  saturated  sol. 
of  boror/li/nri/le  in  ijlyceriuf 
combined  with  weak  mouth- 
washes of  potass,  jicnnaii'l.: 
nec-k    to    be     envc'opeJ    in 
cotton-wool,   and    itidine    or 
pot.  tod.  in  laii'iliii,  applied  ; 
aconite    in    small     repeated 
doses,    iv.   3-55;    in     rheum. 
salirin  acts  better  than  the 
salicylates;  stimulants  from 
beginning  in  mal ignant  cases; 
wet  sheet,  iv.  35t;. 
rRoriiVLA.xis  OK. 

Jioro-i/h/rcriil.  to  scarlatinal 
throat,  warm  baths  apply  to 
scarlatinal  skin,  an.  carb.  gr. 
xx.\,  tlii/inol.  gr.  X,  vaset.  5j, 
cerat.  simple  5j,  v.  486. 


and  purpura i.     418 


Sea-bathing  in  winter  for  sorofula..> 

Rea-coa-Ht.  contra  indica'ns  against  v. 

Seavoyagos.  syphilitic  lung  disease 

beuefitad  by v. 


Sciatica. 

Aconitinf..  iv.  419;  anti- 
pyrine,  iv.  440 ;  drumine,  iv. 
4.59;  methyl  chloride  loc, 
iv.  482 ;  chloroform  and  vas- 
eline sol.  (1.4).  hypoderm., 
salol.  and  liq.  vaseline  (1.10), 
iv.  511. 

Scleral   STAniVLOMA,    Trau- 
matic. 
Multiple     puncture    and 
wedge-shaped    excisions,   iii- 
86. 


Sclerosis.  TosT-SriNAL. 

Antipt/rinr  gr.  x  to  relieve 
pain.  i.  '.•'!;  anti-syphilitic 
remedies,  spray  ether  nnd 
chloride  methyl  for  pains, 
rest,  abstemiousness,  etc..  i. 
93;  e.alviinism.  rest. wet  cups. 
eryot,  nerve-stretching,  i.  94. 


Si.  Augustine  (Fla.),  Cli.wate  of  — I-.  F. 

Smith,  v.  31. 
St.  Ho.nore-les-Bains,  Waters  of  —  Odin, 

Bernard,  v.  43. 
St.  MoRiTZ  i.M  TUB  Engapine  as  a  Winter 

UESORr— Iliissli,  V.  26. 
Saccharin — Jones,  Clemens,  iv.  497. 
.Salicylic  Acid,  Effects  on  Bodilt  Tem- 

rERATUHE— Uare,  iv.  343. 
Salicylates— Sullivan,    Fliesburg,    Vulpian, 
Holt,  Uuber,  iv.  49S ;  Burroughs,  iv.  499. 
Salinai'HTHOL,    Nai'IITHOlol.    Betol  — Ro- 
bert,   Sahli,    Li-pine,    tieorgi,    iv.   499: 
llerrlicli,    Seilert,    Guttniann,   iv.  .'UU: 
Bielschowsky,  Schauttler.  Gram,  I.epine. 
Behm,    Ixjinbard,    FeilchenfeM,  iv.  .501  ; 
Tate,     Cioelct.      I  errier     and       Patin, 
Thorner,  iv.  502. 
Salix,  Salicin— Hutchinson,  iv.  497. 
Salivary  Glands,  Electrical  Variations, 
ON  Stimulation  of  Cranial  and  Sy.m- 
I'Atiietic    Nerves— Bayiiss  and   Brad- 
ford, v.  322. 
Salpingitis,  Causation  —  Skene  Keith.  M. 
Sanger,  Neisser,   Koch.  Cobnheim,  Wei- 
gert,    BiiUinger,    A.    Zeniann,   iv.    108; 
Boucliard  and  Lepinc.  iv.  109. 
Salpingitis  and  Pregnancy  —  tlias.  R«ed, 
J.  M.  Baldy,  iv.  111. 
Pathology — Martin,  A.  Doran,  iv.  107. 
Removal  ok  Tubes  and  Ovaries  for- W. 
M.  Polk.  A.  Martin,  iv.  110;  T.  A.  Em- 
met, Goodell,  G.  C.  Pantock.  iv.  111. 
Symptoms  of— Ecklund.  iv.  110. 
Tubercular  —  Kotschau,    Gelile,    Ilegar, 
Munster-Orthniann,  Schramm,  Wiedon, 
Winekel.  Jeannel,  iv.  109. 
Sandbo-x  Tree— Jos.  Levi,  iv.  .'^02. 
Sanitary  Boards,  Incomplete  Ketckns  or 

—Barker,  v.  170. 
Sarcoma— S.  W.  Gross,  ii.  428;   Cristiani,  ii. 
432. 

OK  THE  Nose-  Calmcttes  and  Chatellier, 
Rentier,  Boursier,  ftioure,  '1  honias,  iii. 
264. 
Savannah,  as  IIealtu   Resort— D.  F.  Lin- 
coln, V.31. 
Scabies— Kaposi,  ii.  344. 

Scarlet  Fever— Cameron,  Thin,  Klein, 
Crookshank.  I.dingtan.  iv.  S-l,"* ;  Eding- 
ton.  Klein.  Ldinb.  Med.  Chir.  Soc, 
Thin,  lllingworth,  iv.  .'149:  Jiimieson, 
Ransomc,  Nivcn,  Lcngliuist.  iv.  3:"0; 
Filatow,  Jessncr,  Le  Gendre.  iv.  351  ; 
Jamieson,  Ashby,  Litten.  J;ucoud,  iv. 
3.52  :  Friedliinder.  Musatti,  Haze.  Eiizab. 
Chid.  Hosp.,  Jacubowitsch.  lllingworth, 
Leyden,  iv.  353  ;  Ashby.  Balert,  llling- 
worth. Clem.  Dukes.  Ashby,  Glasgow 
nnd  Western  Fever  Hosji..  Jamieson.  iv. 
3.54;  Brown,  Long,  Wigglesvvorth, 
Dukes,  lllingworth,  Guttn:ann,  iv.  355; 
Comstock,  iv.  .i.'jl). 
Scarlet  Fever,  Blood  and  Cuticle.  Organ- 
isms Found  in — Edington.  v.  4.^7- 
Connection  between  the  Henhon  Cow- 
Disease  and— Klein,  Eddingt(ui.  Lcjcff- 
ler.  Power,  v.  483;  Crookshank,  Jamie- 
son, v.  492. 
Prophylaxis  of— Jamieson.  v.  4Sfi. 
Scarlatina  from  Infected  Cows  and  Milk 

-Klein,  v.  2;il. 
Sciatica  Deformans- Berbez.  ii.  294. 
Scleral  Staphyloma,  Traumatic-  Landcs- 

berg.  iii.  86. 
Sclerosis.  Amyotrophic  Lateral— Ilorand. 
Charcot.  Kiihler  and    Pick.  Ko.icvv  uikoff. 
Charcot    and   Mario,  Lennuialm,  i.  98; 
Mario.  Zacher.  i.  99. 
Combined  Spinal— Dana,  i.  9.);   Starr,  Se- 

guin.  Westphal,  i.  96. 
Diffused  Cerebral— Buss,  i.  65. 
Disseminated    Cereuko-Spinal— Opnen- 
heim.  i.63;  Moucorvo,  Drummond.  Char- 
cot, i.  64.  . 
POST-Snv.u.-Kavcr.   Dc  Wattville.  i..'i'(; 
Hutchins.m.  Charcot.  Wcircucr.  Lcvden, 
Vulpian,  Eckcrt.  Scguin.  i.   89;    Kusser, 
Kemak.  Bernhanlt  and  Levden.  Pierret, 
Mollicre.  Teissier,  i.  90;  Kargcr.  Nogeli, 
Hutchinson,     Lissauer.    i.    91:    Taka -s. 
Oppenheim     and      Simmcrling,    i.     •     : 
Mavcr.      Suckling.      Teissier,     Rais- 
Hutchinson.  Babinski.  i.  93;   Benedikt, 
.  Brown-Soquard,  i.  94. 
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Secretion,  phvsiologjr  of. v.  322 

Setiiiniag  injected  lung v.  S.S2 

S<vtion  lillers v.  370 

Heiuicircular  canals.  |>hvsiolugical  ex- 
periments ui)on V.  3r>3 

Seminal  vesicles,  pliysiology v.  288 

Bonogal,  relative  mortality  uf  blacks 

and  whites  in v.  H 

Senility v.  363 

discftses  and  failures  of  particu- 
lar organs  in V.  36'i 

Septicxraia. ii  498 

Septicaemia  and  pyemia  in  newborn, 

pathology  of. iv.  23!) 

Septum.  detlCL-tirm  of. iii  272 

Sei|ne.stra  of  bones ii.  2'.ll 

Sewage,  utilization  of. v.  240 

Sewer  gas  of  Paris,  analysis  of. v.  239 

poisoning  by r.  2'59 

Sex,  predictionof. iv.  IGl 

production  of. v.  408 

as  influenced  by  p  ilar  globules  of 

ova, V.  410 

relation  between  ages  ol  parents 

and  the  production  of. iv.  l.W 

Sexes,  procreation  of  the iv.  liil 

Sexual  incapacity v.  1.32 

Shoulder,  dislocation  of. ii.  2i)9 

excision  of. ii.  27(5 

Skin,    absorption    of   drugs    by    the 

healthy ii.  391 

conductivity     of     to      electrical 

currents;  modifying  factors.. v.  .54 

diseases  of. ii.  3^i2 

feigned  disease  of. ii.  300 

larva;  of  dcniiatobia  in  the ii.  3.">9 

.physiology  of. ii.  .391 

therapy  of. ii.  392 

transplantations  of. ii.  29."> 

tuberculosis  of. ii.  3^*0 

Skull,  fracture  of. ii.  260 

Small     intestines,     absorption     and 

secretion  in v.  .329 

physiology v.  329 

Snapping  finger i.  176 

Snesfing.  spasmodic iii.  272 

Snow-blindness iii.  90 

Sodicearmina  stain v.  371 

Roil.  eiliM-ts  on  health  and  life  of... ..v.  22.i 

Soiuiiauibulism v.  161 

Soudan  (the)  and  the  Somali  country, 

dise:vses  of. v.  10 

Spasmodic  sneezing iii.  272 

Special   sense,   eflects  of  stimulation 

on  any  organ  of. v.  S-'jS 

physiology  of v.  3'>.5 

Spermatogenesis v.  407 

S|.'ermatozoa.  detection  of. v.  375 

Spigclia   or  pink-root,   physiologicjil 

.action  of. iv.  S43 

Spina  bifida iv.  .392 

pathology  of. iv.  .392 

prognosis  of. iv.  392 

Spinal  cord,  diseases  of i.  1 

localizations i.  1,  .32 

diseases i.  73 

ganglia,  physiology  of. v.  313 

lesions  from  ligature  of  aorta.. ..i.  Ki 

grow  ths.  tendency  of  tissues  to,  v.  .361 

Spine,  wounds  of. ii.  .301 

Spleen,  absi^ssof. i.  420 

diseases  of i.  420 

hydatid  cysts  of. ii.  122 

hypertrophy  of. i.  421 

movable i.  420 

regeneration  of. i.  420 

surgery  of ii.  122 

tuberculosis  of i.  421 

wounds  of ii.  122 

Splenectfimy ii.  122 

statistics  of. ii.  124 

Siiongcs.  disinfection  of. iii.  .').'>2 

Sputa,  pathogenic  organiims  in v.  511 

Stannnering .i.  .39 

Stasis  dermatoses ii.  36.'i 

Static    breeze,    method   of   applying 

the V.  8» 

current,  conversion  of,  into  dyn- 
amic current v.  88 

current,  improved  methods  of  ad- 
ministration  V.  71 

electricity ▼.  64 

advantages  of. v.  93 

.'  as  general  tonic  and  stimulant 

1 1    depressed    nervous  func- 

■"'              tiins v.  91 

causes  of  failure  in  use  o;'. v.  91 
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Scoliosis. 

Gyninastics.swimming,prone 
couch,  apparatus.  Say  re's 
jacket,  iv.  .3S2:  sliding  bal- 
ance, iv.  883;  graduated  lever- 
age. Barnell's  nicchan.  treut- 
niont,  Stillmnnn's  ,)acket,  iv. 
3S6;  Morton's  apparatus,  iv. 
399;  blocking  short  limb,  iv. 
400. 

Scrofula. 

Bri  nc-baths.  sea-b  a  t  h  i  n  g , 
t/iirmot  rlihriiii:  sulphur 
baths  and  sea-bathing,  i.  42ti ; 
tfiirrhiiiil  ;i-4  ciipsules  p.d., 
iixlitl  iv.  4.'>6  :  pills  gr.vii  p.d., 
iv.  476  :  purpoii't  oil,  iv.  494. 

ScnoTiiM. 

Operation  for  diseases  of,  ii. 

2:«. 
Elbphantoid. 
Operation    for    removal,    ii. 
2:19. 

VARICOrELE. 

Operations  for,  ii.  210. 
llynitocKLi:. 

Operations  for,  pure  rnrhnllr 

will  inject,  for,  radical  cure. 

ii.  242. 
Okchitis. 

Quinine,  ii.  243. 

Scurvy. 

iime  juice,  salicylic  acid,  i. 
419. 

Sea-Sickness. 

Ailrti-f/h/rerine,  1  ^  fir/l.  gtt. 
i-ij,  iv.  -m. 

Sensatio.v    (TorcH.    Paix    011 

TEMPEKATI'KE). 

Impairment  of,  static  sparks 
over  anaesthetic  areas,  v.  91. 

Septic,  following  Abdominal 
Section. 
Jfa'/M.  Kulph.  gr.  xxx-xv  o.h. 
to  cathar.,  ii.  72. 

Septic/Emia. 

Afi't}ih<nifitiiJine,  iv.  418:  O'*''- 
afnim  vir.Jt.  ext.,  gtt.xxx-lx, 
iv.  .'ill. 

Snapping  Finger. 

Reduce  in<luration,  widen 
sheath,  i.  176;  operation,  i. 
177. 

Skin.  Persistent  (Edema  of. 
Continued   punctiform  scari- 
fication, ii.366. 

Dl-SEASES. 

Therapy  of,  ii.  .392;  rntrainfi, 
i\.:m:  irhtlii/ol.  u.39i:  Inr. 
ncid.  liinolin.  mollin,  ii.  39.'). 

TunKRCULOSIS  OF. 

liHldf.  dressings,  tonics,  ii. 
.3,S1. 

Spasmodic  Sneezing. 

Elect.,  po.sit.  p.  in  nostril, 
neg.    p.   to    cheek,    tir.srnir, 

hiilir  nri/l  and  nimplior,  nitt. 
mil.  riimpU.  in  alcuhul  loc., 
iii.  272. 

Spina  Rifida. 

Antiseptic  surgerv.  Morton's 
op.  inject,  treat.,  I'v.  393. 

Spleen.  Abscess  of. 

Evacnati(m.  drainage,  hnr- 
arir  lint..  in,t„/»nn,  i.  420. 

IIVPKRTHOPIIV    or. 

An,m:n./lu..ri,lr  sol.,  iv.  46.3. 

Tl'nEHC|I|,<ISIS    OF. 

(liiiiiiinil  internally,  and  in- 
halations HiilphuriiuH  ariil, 
inhalations  )ir!,l  phn^hntr 
It/  limr,  phnitphiitr  <ft'  ropitrr 
in  the  nascent  itato  (see 
formala),  ganouf  enemato, 
i.  434. 

■Wol-NDS    OF. 

F.riint.  laparotomy  and  deep 
situri'.  liiernncautcry,  «x- 
lir|  ation,  ii.  122. 


I  SoLEiioTic.  Dkhhoid  Cvst  of— Dibble,  iii.  22. 
I'NinrE  INFL.  OF— Gayct.  iii.  22. 
Woi'NDS  OF— Hull.  Unissniann,  iii.  86. 
Scoliosis— Albrecht.   iv.  .'i-at ;  Ilvrtl.  iv.  3>i-2; 

Clay.  Verral,  L.  Sayre.  iv.'  .'«2;  Roux. 

Lorenz,  Nebel.  iv.  ^Ki:  Niiuchen.  Conlua, 

iv.  .'{S4 :  Nicoladoni,  Flemming,  iv.  '.iM: 

Baruell,      Jones,     iv.      .3^!;     Stilhnan, 

Kocher.     iv.     3S7 ;      Bnulford,    Gibnev. 

Paget,  iv.  393:  Ribera,   Sartain.  Ilyrtl. 

Garson,    I^eidy,  iv.  39.'i :  Paget.  Wiii.  C. 

Cox,  iv.  39H:  Phila.  Ortli.  Hos.,  iv.  404: 

Gomlinan,  iv.  lO.'i. 
SCOPOLINE— Dunn.  iv.  5<X3. 

A    ScBsriTLTE    Poll    Atropine    i.n    tiik 
Eve — Dunn.  Browne,  iii.  172. 
Scrofula— Guitera.s.  i.  401. 

Pathogenesis  of — M.  Arloing,    F.  Eve. 
Noeldechen.  Rable.  i.  426. 

T  K  E  A  t  .M  e  n  t     of— Noeldechen.    Van 
Merris.  A.  K.  Suchard.  Max  Scheinip- 
flug.  William  Alexander,  i.  426. 
SCROFfLous  Glands.  Galvano-Cauterv  in— 

Dumesnil,  Genzmcr.  v.  6.3. 
Scrotum— Karewski.  Satre.  ii.  2'i8. 
Elephantoid— Browne,  ii.  239. 
Scurvy- J.  J.  Molleson.  i.  418. 

Treatment  of— Alex.  Fanlkner,  i.  419  ; 
London  Lancet,  i.  419. 
Sea-bathing    in   Winter    for    Scrofula— 

Valcourt,  v.  .38. 
Sea-coast,  Contba-indications  against— J. 

C.  Wilson,  V.  32. 
Sea-Voyages,    Syphilitic     Lung    Disease 

Benefited  iiy— Curtin,  Bruen,  v.  32. 
.Sectioning  Injected  Lung— Doherty,  v.  382. 
Section-i.ifteks— W.  V.  Cowl,  v.  370. 
SE.MICIHCCLAR  Canals,   Piivsiological  E.x- 

pEitiMENTS      UPON  —  Steiner,      Sewall. 

Delage,   v.  .3.53:    Ewald,  v.  354;   Goltz, 

Brown,  v.  ,3.-)5. 
Seminal  Vesicles.  Physiology  of— Carter. 

Hunter,  v.  2S8. 
Senility— Humphrey,  v.  .3'"i3. 
Septicaemia- Dareiiiberg,  ii.  498;  Charrinand 

Roger,    Chanveau,     Svcrsstm,     ii.    4W: 

Ecklund,     Miller,     llollister,     ii.     5U0: 

Atherton,  ii.  .'lOl. 
Sewage,   Utilization  of— Kingzett,  Jessop, 

V.  240. 
Sex.  Production  of— Geddes,  v.  408. 

PUODCCTION  OF  AS  INFLUENCED    BY    POLAR 

Globules  of  Ova— Minnt.  Schnltre, 
Blockmann,  Weismann.  Haddon,  v.  410. 
Relation  between  Ages  of  Pare.vts  and 
THE  Production  of— llofacker,  Sadler, 
iv.  l.")9;    Bertillon.  Kisch.  iv.  ll'iO. 

Sexes.  Procreation  of  the— Fiirst  iv.  161. 

Skin.  Persistent  (Edema  of— Lajisar.  ii.  ;J6.5. 
Diseases.  Therapy  of— Galchovsky.  Col- 
rat.  Besnicr,  Ilcrtzog.  Fox.  ii.  .392;  Vos- 
resenskv.  Behrend.  Lustgarten.  ii.  39.3: 
llnna,  ii.:i91 ;  Knoche.  Guttinan.  Brooke, 
ii.  39.'):  Klotz.  Rosenthal,  ii.  .'W :  I'nna, 
Stclwagon,  Pilfard.  ii..'{9S:  Cottle.  Uuna, 
ii.  3!»9;  Teale.  ii.  401:  Knaggs.  it.  4<r2; 
Mussy,  Li-'sar.  Leb.ir.  Bm-khart,  ii.  403; 
Voltolini.  Neely,  Prince,  McCasey.  Pjyor. 
ii.  404. 

Small  Intestine.  Absorption  and  Secre- 
tion IN-Riihniann.  Thiry-Vclla.  v.  .3'2!>. 

Snapping  Finger— Eulontwrg,  Mcsingcr,  i. 
176. 

S.NOW-BLINDNESS— Graddy,  iii.  90. 

Sodic-Carmine  Stain  -Cnccati.  v.  371. 

Sodium  Chi.okide— Rabow.  I^assar.  iv.  S03. 
Benzoate— Rualt.  iv.  M\. 

Soil,  Effects  on  Health  and  Life  or— 
MacDonald,  Day,  v.  22.">. 

Sparteine— Ia)),  See.  Prior.  GIniinski, 
Sliissel,  iv.  503;  Langgaard.  Clarke,  iv. 
.'i<ll. 

Spasmoiik'  Sneezing— S.  Solia  CoIiod,  Bobone, 
iii.  •27-2. 

Special  Sense,  Effects  or  Stimulatioic  om 
ANY  Organ  or-Urbant»chii»'h.  v.  3.'i5. 

Spehmatocenf-sis- Benda,  v.  407  :  Geddeeand 
Thomnon,  v.  408. 

Spermatozoa.  DETr.moN  or-l'ngar,  v.  .T74. 

SriGELiA  OR  Pink  Root.  Piitsioumical  Ac- 
tion—Hare,  iv.  .M3. 

Spina  Bifida— S'ltton.  v.  4V1:  Ddlinger,  Car^ 
1  hart.    iv.   392:    Bland   Sutlun.   iv.   393; 

I  Morton  (G!a»sow),  iv.  393. 
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Static  breeze  (mnliiiui-il). 

compared  with  galvanism v.  69 

elfeL-ts  on  baldness v.  91 

in  chronic    inlianiniatury  and 

spasmodic  diseiuses v.  92 

in  contraL'tured  muscles v.  90 

in  diversified  neuroses v.  92 

in  hysterical  states  and  allied 

conditions v.  92 

in  impaired  sensation v.  91 

in  medicine v.  69 

in  pain v.  9') 

indications  and  uses  of. v.  89 

mechanical  devices  for v.  64 

methods  of  apjilication  of. v.  7S 

quantity  of v.  69 

to    excite    muscular    contrac- 
tions  v.  90 

induced  current,  and  the  faradic 

current,  dillcrence  between. ...v.  88 
induced   current,   method  of  ap- 
plying the V.  Sri 

induction,  principles  of. v.  (jd 

insulation,  method  of  application 

of. V.  Ki 

machine,  care  of v.  ~.'> 

the  charging  of v.  76 

lloltz  V.  67 

internal  resistance  of v.  69 

Queen's v.  6.5 

quantity   as  well  as  length  of 

spark  essential  in v.  71 

Ranney's v.  (id 

Toeiiler's v.  71 

machines,  improvements  in v.  711 

outfit,  a V.  74 

shock,  or  the  Leyden-jar  spark, 

application  of v.  82 

Stenocarpine iii.  172 

local  anaesthesia  fruui ii.  .')2S 

Stenos  duct,  occlusion iii.  iXi 

Sterility iv.  LW 

and dysmenorrluia  from  flexures 

or  stenosis,  treatment  of. iv.  9 

pregnancy  and  disorders  of  Jireg- 

nancy iv.  l.'>7 

Sternum,  resection  of ii.  26^ 

Stomach  and  intestines  shot  and  stab 

wounds  of. ii.  90 

operations  ujton ii.  81 

statistics  of  frequcjicv ii.  90 

treatment  of. .' ii.  90 

dilatation  of. i.  296 

diseases  of. i.  291! 

movements,  crania!  centre  for  ..v.  337 
origin     of      hydrochloric     acid 

formed  in  the v.  .32") 

position  of. v.  2S9 

Stomatitis. aphthous  and  ulcerative,  i.  290 

Strabismonieter  of  Ueutz iii.  182 

Strabismus,  convergent iii.  22 

cituvcrgent.  etiology  of. iii.  22 

following  deficient  nutrition. ..iii.  lOf) 

hook.  Browne's iii.  177 

hysterical iii.  l')0 

treatment  of iii.  2"> 

Streptococci  of  actite  pneumonia v.  493 

of  Emerich v.  493 

of  Nicolair v.  493 

in  septicemia v.  493 

of  yellow  fever. v.  493 

Striated  iM\iscular  fibre,  structure  of 

human v.  .392 

Stricture  of  rectum ii.  ISO 

of  urethra ii.  213 

resection  of  urethra  for ii.  218 

electrical  treatment  of v.  61 

catheterism  for ii.  220 

olectridysis  for ii.  219 

urinary  disinfection  in ii.  220 

Strophantlius  hispidns,  physiological 

action iv.  ,044 

Strychnine,  Hoist  and  Beekurt's  test 

for V.  125 

Styes,  treatment  of. iii.  IS 

Styiitics iii.  .'^ 

SufToeatinn,  signs  of  homicide  by  ...v.  1.37 

Sunstroke,  analogies  with  tetanus.. ..i.  liiO 

Superfecundation iv.  161 

Su  jHTffctation iv,  163 

Suf»rarcnal  capsules,  diseases  of. i.  474 

Suprapubic  cvstotomy ii.  2.33 

Surgery  of  tlie  mouth iii.  439 

plastic ii.  20.") 

use  of  photoxylin  in  plastic ii.  296 


Sple-Nic  Tumor. 

Jie.mrr.iit  and 
i.  282. 


rgotin  inject 


AUTHORS   QUOrtli. 


Steno's  Duct,  Occlusion  of. 
Excision  of  orihce,  etc.,   iii. 
435. 


Sterility. 

Removal  of  cause,  iv.  l.'iO. 

A.ND     DYSMENOItliHtEA.     fltOM 

Flexures  or  Stenosis. 
Divulsiou  under  anaesthetic, 
iv.  9;  dilation  by  tents,  elec- 
trolysis, iv.  10. 


Stomach,  Cancer  of. 
Conduranijo.  iv.  4.J6. 

Dilatation  of. 
StitiA.  washing  out  stone,  i. 
299  ;  C'lrMituI  water,  i.ln/rli- 
iiift,  r-fil,a/iar  ht:(tn,  f/if/i/nh'.s, 
ijMiaruanhn  gr.  '}^  t.d.,  mi.rl. 
of  mrh.  iif  iim.  gr.  iv.,/rrri 
tun.  nt,  gr.  iij.  tr.  vnx  luyjn. 
gtt.  vii.j,  tr.  find.,  5j.  k/i.i  . 
fimp.  5j,  aq.  camph.  ad.  3j. 
i.  .302. 

FoRKiGN  Bodies  in. 
Gastrotomy,  ii.  82. 

A.s'i)    I.stestines,    Shot    and 

Stab  Woi;nds  of  the. 

Median     abd.     section     an<l 

suture,    except     pritfound 

shock  is  present,  ii.  90. 

Stomatitis. 

Siiliniiphthnl  gargle,  iv.  49i). 
Aphthous  and  Ulcei£ative. 
Arfimt.  nit.  to  ulcers,  iiidit- 
J'nnn  in  Itird,  stttUi  su.lir. 
mouth  wash,  snrntirh  inf.  as 
mouth  wash,  i.  291 :  siimnrt, 
with  piiltixa.  rhlitr.  a-s  wash, 
remove  loosened  teeth  and 
antisepticiic,  brinniUr  xol.,  i. 
292. 


Strabismus. 

'J'enotomy,  correct  refract., 
iil/ti/iiiie',  orthoptic  e\crcises, 
iii.  2'>,  26:  iSuell's  op.,  Tay- 
lor's op..  Prince's  op.,  iii.  2(  ; 
Richard  'Williams'  op.,  iii. 
28. 


Stricture     of     Rectum     a.nd 
T'ketiira. 
Eleo-trolysis    (galvan.   cur.), 
V.  61. 


Stves. 

Sol.  acul   borac.  (1-32)  loc, 
iii.  18. 


Styptics. 

Frrrir  aliivt.  anttpyrine  loc.. 
actual  cautery,  iron  t>.riili\ 
cotton  tampoQ.s  soaked  in 
hydrofjen  peroxide,  iii.  5o3. 


SuRcicAL  Dressings. 

Dcsinfec.  of  hands,  oil  and 
horti.r  powder,  virrr.liirlilor., 
l-IOOO  sol.,  potiiss.  .vo'i;i.  mr- 
hol.  iirid  sol..  .">  '!<•.  thorough 
washing  and  1-2000  <Mr.  sub. 
sol.,  iii.  .').''>2. 


Surgery,  Plastic. 

0  ;<  sol.  photoxylin,  ii.  29G ; 

Synovitis. 

Static  insulation  and  sparks, 
V.  92. 


Ilcyden- 
McCann, 


■  Biondi, 


Spinal   Ganijlia.  Physiolo(;y   of— 'Waller, 

Vejas.  Gudden,  Josepli,  Claude  Bernard, 

V.  343:  Vejas.  Joseph. 'Waller,  Bernard, 

V.  ;j44  ;  Joseph,  Pie.'aldino,  v.  ,34.'). 

Spiral  Growths.  Te.nde.ncv  of  Tissues  to— 

Fischer,  v.  ;J61. 
Spleen.  Abscess  of— Choudhoory,  i.  420. 
Attenuation  oftheTuhercular  Virus— 
Gosselin,  Raymond.  Arthand,  Thorkild, 
Rovsing,  Flora  nd.  Riva,  i.  425. 
Diseases  of— Guiteras.  i.  4()4. 
Hydatid  Cysts  of— Thomas,  ii.  122. 
Hypertrophy  of— M.  Potain,  R.  G.  Shore, 

i.  421. 
Movable— A.  Liikin.  i.  420. 
Wounds  of— Hyer.  ii.  122. 
Splenectomy  —  Ashhurst,    Morri.« 
reich.   ii.    122:   'W.   H.   Myer; 
Trendelenburg.  Gross,  ii.  123. 
Statistics  of— Gross,  ii.  124. 
Sputa,  Pathogenic  Organisms  i: 

V.  511. 
Stammering— Coen,  i.  39. 
Static  Induced  Current,  the— 'W.  J.  Morton, 
Matteucci,  r.  86. 
Electricity  in  Neuroses— Eulenburg,  v. 
92:  Ranney,  v.  93. 
.Stenocarpine— Jackson,  iii.  172. 
Sterility- G.  Hew  it.  J.  Oliver,  iv.  1.57;  T.J. 
Eeattie.  More-Madden,  J.  Davies,  J.  II. 
Jones.  A.  Calkins,  iv.  158;    Sebankow, 
Kisch,  Sims,  iv.  1.59. 

AND  DySMENORRIKEA    FROM   FlE.XUJIES   OR 

Stenosis. 

Treatment  OF— Goodell.Wathcn,  Hand- 
field  Jones,   Reid,  iv.  9;  Engelmaqn, 
Munde.  iv.  10. 
Stomach  and  Intestines,  Operations  on— 
N.  Scun.  ii.81. 
Shot  andStabAVoundsofthe,  Statistics 
AND  Treatment— T.  S.  K.  Morton,  ii. 
91  ;  Wm.  MacCormac,  Carson,  Packard, 
W.  \V.  Keen,  Fox,  ii.  92;  Mears,  ii.  93. 
Statistics  of  Frequency— Otis.  ii.  90. 
Dilatation    of— Bouchard,    Allbut,    Fen- 
wick,  i.  29():  Trastour.  Machon,  i.  297; 
Francon,  Pacanowsky,  i.  298. 
Movements.     Cra.mal     Centre     for — 

llhisko.  v.  337. 
Ohi<;in  of  Hvdrociiloric  Acid  formed 
IN  the— HcMlcnhain,  Maly,  Strickerand 
H'ubner,    Zunt/..    v.   32.5 ;     V.    Noorden, 
Zuntz.  'Waller.   Gruber.    v.   ,326;    Maly, 
Gruber,    Ileidcnhain,    Nciordcn,   v.    327; 
Cahn.  v.  .32s  :  Bidder  and  Schmidt,  v.  329. 
Position  of— Lcuf.  v.  289. 
Treatment  of  Dilatation  of— Ewald.  i. 
299;    Lewy,   i.   300;    Bradbury,   i.  301; 
Matthiou,  i.  .302. 
Stomatitis,    Aphthous    and   XIlcerative— 
Audry,  i.  290;   Ricketts,   Sevestre,   Bou- 
chard. Fournier.  Corson,  i.  291  ;  '\Vhar- 
ton.  Dcscroizeilles.  Sternberg,  i.  292. 
Strabismus.  Convergent. 

Etiology  of  —  Burnett.  Dunders, 
Schweigger.  iii.  22;  Stilling.  Gardiner, 
Mules,  Cuignct.  Frost,  Eerrv,  iii.  2.3; 
Snell,  Nettleship.  iii.  24 ;  i*.  Smith, 
Berry,  Wadsworth.  iii.  25. 
following        Deficient       Nutrition  — 

Taylor,  iii.  10.5. 
Hysterical— Borel,  iii.  1.50. 

Treatment  of— Carter,  Snell,  Cuignet, 
iii.  2:5;  Spalding,  Arlt,  Doyne.  Hodges, 
Landolt,  iii.  26;  Snell,  'I'aylor,  Prince, 
iii.  27;    R.   Williams.   Eiiles,    Knapp, 
Lippincott.  iii.  28;  Harlan,  iii.  29. 
Streptococci  of  Acute  Pneujiionia— Weich- 
selbauin.  v.  49.'5. 
IN  SEPTic<t:MiA,  Charrin.  v.  49.3. 
OF  Yellow  Fever,  Babes,  v.  493. 
Striated  Muscular  Fibre.  Structure   op 

Human— Babinski,  v.  .3i)2. 
Stricture  OF  THE  Rectum  -Wliitmore,  White- 
head.  Coo|  er.  Ke'sey. 
OF  Rectum    and   Urethih.   Ei.ecthicai, 
Treatment  of— Blackwell,  Wliituiore, 
Newman,  v.  61. 
Stroi'iunthus    IIispiDus— Fraser.    Quinlan, 
Budd,   Auldo.    Philippi,    Pins,    iv.   .504; 
Drasche.  Werner  ami  Loew.  Hutchinson, 
Audhoui,  Mays.  iv.  .505. 
PiiYsioi.ocicAi.  AiTioN- Bahadhurji,  Laa. 
gaerd.  Fraser.  iv.  545. 
Strychnia— DobronravoB'.  iv.  .505. 
Styes,  Treatment  of— Abadio,  iii.  18. 
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'argieal  diagaosis ij.  S30 

g^tr^  „ ii.  530 

auJitioii" >)•  540 

diiiestive  apparatus >i.  547 

genitoiiriaary  system ii.  541) 

individ.  history,  etc ii.  5.34 

mental  and  moral  status ii.  5.33 

antecedent  history H.  53.3 

nervous  system ».  544 

occupation  and  sex n.  •>^'J 

olfaction - ]\-  541 

examiiuitian  internal  organs. ..ii.  541 

sense  of  touch 'j-  5.3!) 

sex  !)•  531 

tcstimmy  of  senses ;>•  .53^ 

Unrgicil  disa:ises "•  '■» 

of  the  genito-urinary  apparatus 

in  tlie  male. 

dressings M'-  5j-l 

tuberculosis \\-  ^' j 

Sitnre,  tendon :>!•  29!) 

Sutures,  ligatures  aad m.  j-jt 

Svggignocism v-  161 

Symphyseotomy  —  indications     and 

statistics  of. •i.v.  220 

Svnchvsis  scintilhins "i.  9  > 

Synnvitis,  purulent  and  fungous.. ..ii.  292 

Syphilis,  cereliral ::]■  W> 

deafness  from  secondary m.  223 

diagn'>sis • \\-  *}? 

excision  of  initial  lesion ii.  4.^i 

hereditary  and  congenital ii.  4>') 

in  infancy  and  childhood iv.  291 

induration  of  initial  lesion ii.  io.! 

initial  leiion ii-  453 

late  hereditary ii.  466 

micro-organisms  as  cause ii.  465 

of  the  rectum  and  anus _ii.  197-203 

prophylaxis -"•  4^^ 

Sseudo-paralysis  of  newborn. ..iv.  21)  > 

ia'^nosis  prognosisandsymp.iv.  297 

pathology... "f-  293 

secondary '}_•  4'j.5 

contagion  of ]]•  458 

rheumatism  during ii.  4.)7 

tertiary \\-  4);J 

diagnosis  and  prognosis ii.  *jI 

frequency  and  clironolo;;y ii.  431 

gummataof  lip ii.  4ol 

lesions  of  rectum  and  anal  fis- 
tula;  ii-  4-)9 

lesions  of  skin ii.  4  >!) 

precocious  gummata ii.  430 

sarcocele ij-  4o9 

tertiary  adenopathies ii.  430 

ulcer  of  leg jj-  41)1) 

treatment •''■  462 

enceph.  lesions  of. i-  21,  Ob 

vaccinal '|-  431 

Syringo-myelia. ••  w 

Tabes,  double  ptosis  and  double  oph- 
thalmoplegia externa  in iii.  140 

favorable  cases  of.... iii.  141 

hyperacid  vomiting  in i.  332 

hypersecretion  of  lachrymal 

glanl  in iji-  141 

paralysis  of  convergence  in iii.  141 

unilateral  mydriasis  without 
cycloiilegia.  and  bilateral  myd- 
riasis  with   slight    cvcloplegia 

in :. >ii.  HI 

Tabetic     paralysis    of    sixth     pair, 

lesions  of  in iv.  140 

of   third    pair    as  distinguished 

from  other  causes iii-  140 

Tabic  arthropathy ii.  2S3 

Tanacctic    and    tnie  rabies,  preven- 
tive action  of  chloral  hydrate 

again.Ht ." v.  484 

Tangena    vencnifem,     physiological 

action  of iv.  ,545 

Tangier,    advantages    as    a    health 

resort v.  33 

Tannic  and   gallic  acids,  uses  of  in 

external  ocular  diseiso iii.  176 

Tansy,  biological    elTects    of  essence 

of. V.  4ai 

Tapeworms— ccstoila i.  37S 

Technology,  micrcscopic v.  367 


THERAPEIJSIS. 


Syphilis. 

Hi/ilrarif.  nalirylrU.,  iv.  KT; 
Jiyiritrtf.  carholate,  oxitt. 
/Ian.,  r/ilor.  mit.,  hypod.,  iv. 
467;  i<iilol,  iv.  476;  mnnnra, 
ejU.Jl.  gU.  8-20,  t.d.,  iv.  4{il.    i  SiLPiiLtt-lIugo-SchuIr,  iv.  50.5, 


AUTHORS  QUOTED. 


Styptics  —  Christie,    Uenooqua,    Laa,    Nuo- 
baum,  iii.  553. 


SurroCATio.-*.  Sig.vs  op  IIomic;de  by  —  Kau- 
velle,  v.  1.37. 


IxiTiAL  Lesion. 
Excision  of,  ii.  4.55;  early 
caiiterixation,  inrrrurif  after 
cymptom.s.  tjrte.n  ituVvlt  in 
vesicular,  inunctions  in  tu- 
be.-cular,  ffrcrn  imiiile  in 
drinkers  ;  inunctions  an  ab- 
ortive method,  ii.  462 ;  anti- 
SFplim  in  initial  lesion, 
intcs.  u'.cera.  from  mf.mtnj. 
oil  lurp.  in  iritis,  injections 
of  calomel,  yel.  oxiiln,  imliilf 
and  Rotlium,  calomrl  snbcu- 
taneously,  mrrrurij  hy|i<Hler.. 
inunction,  oleum  rinereum, 
oxiJulalejl lanii'ife,  carboUttr. 
qf  vierciirij,  ii.  433. 


Cerebral. 

ilermn;,  indications,  etc., 
i.  63 ;  iodide  potass.,  100-300 
gr.  per  day,  i.  67. 


SYPniLITIC  I.VTERSTITIAL  KERA- 
TIIIS. 

Uij.  bichlor.,  hypod.,  iii.  122. 


Iritis  cot  Keratitis. 

Ul.  teidiintU  5ss  t.  d.,  iii.  122. 


Rni.NiTis. 
Use  of  tobacco  to  be  forbid- 
den during  treatment  of,  iii. 
2jy. 

Tabes. 

Anii/ihrine,  iv.  431:  nnti- 
pi/rine,  0.3  gm.,  iv.  413. 

Tape-wor-HS. 

Ci-s'oilii.  male  fom,  i.  3S2; 
male  fern,  etiier  ext.,  fol.  by  a 
laxative  diet  and /Vi/'//)  pow- 
der, followed  by  oil  mule  I'erii 
and  oil  /r£/-y>..  entire  ctiiulsion 
and  eoKl.  oil  "  Bao-birang." 
i.MiA;  H  e.cl.  HIieio  maris 
ivtli.,  ext.,  pumice  f/rntiali. 
aa  10  gnis. ;  jutlc.  joUip'e,  3 
gnis.  ^X\_.  Make  70  pills 
with  Iratine  coating:  dose, 
I'ltoSi  pillson  day  of  fasting, 
prccoili'd  by  ojithiirtic.  i.  :iHI ; 

pell.lirrili-  Slllph.  with    <<I#I- 

nicnriit  followed  by  cathar- 
tic, i.  3-il;  llii)mol,  naiihl'ia- 
line.  chlorolorm.  piimpl.iii 
ureils,  dcc'M't.  of  mi'jnoHette 
floicrn,  i.  3i'). 

TEETn. 

Antiseptic  tooth  washes,  iii. 
4S4 ;  dental  therapciitics, 
germicides  and  antiseptics, 
to^ith  wiishes.  fnrmu1:v,  iii. 
4HI;  AW«/.  as  topical  applic, 
aseptol,  ntenltjptol,  trichlor- 
plienol,  salol,  iii.  4H5;  art// 
Kithlitn.  solutions,  io*Io^.  and 
amenioim  ncitl  in  devitaliz.i- 
tiun,  iii.  4SC;    galvnoo-caut. 


ScPEKrECLXOATio.v— Nowlin,  Kendall,  iv.  ItU. 

SurEBFiETATro.v— Godfrey,  iv.  lti.3. 

SirilGERY,  I'L.*STic— Ceci,  Berger,  Kee'.'ey, 
Bayer,  Vincent  and  Dubuus juet-Labor- 
derie.  ii.  21)3 ;  Isniel,  ii.  2i)o;  Seuo, 
Czerny,  Wagner,  ii.  297. 

ScROic.VL  DiAcyosis— Agnow,  ii.  5,30. 

Diseases — Johnston,  ii.  4<id;  Oaretta, 
Grawitz,  ii.  470. 

SVMPHYSECTOMV.  I.VDICATIO.NS  4.ND  STATISTICS 

— .Morrisuui,  iv.  22U. 

Syxchysis  Sci.vtillaa's— Konigstein,  iii.  95. 

Sy.novitis,  Purule.vt— Denet,  ii.  292. 

Syphilis — Ideleon,  Peterson.  Szadek,  Tehis, 
briakort",  ii.  4.)4  ;  Tomaschoosky,  Seveki- 
llolmes,  ilazlund,  Mencault,  llcrard. 
Shield,  Mitchell,  Cassidy,  Drysdale, 
Bloxam,  Nivet,  Leioir,  Foumier,  Gradle, 
Kant,  ii.  4.5:3 ;  Bockhart,  Ilorowiti,  Four- 
nier,  ii.  456 :  Fouruier,  ii.  4.37. 

Cerebral— Braus,  i.  66 ;  Buttersack,  Erb, 
i.67. 

Hereditary  and  Co.vcenital— Ilabel- 
schwerdt.  Hutchinson,  ii.  46:3;  Cliotien, 
Reff,  Augier,  ii.  436;  Cortella,  Fouruier, 
ii.  467. 

Prophyla.tis  of— Foumier,  Fioger,  ii.  4i34 ; 
Morrow,  ii.  463. 

Secondary- Arthur,  ii.  4.38. 

TebiiaRY— Fournier,  ii.  4.38;  Ravogli. 
Klotz,  Moriac,  Trelat.  ii.  451);  Morol  and 
Lavallee,  Lannois  and  Lemoino,  Taylor, 
ii.460;  Fortunet,  Rollet,  Didier,  Moriac 
Fouruier,  ii.  461. 

Treatment  or— Finger.  Milner.  Neumann, 
Mannis,  ii.  462;  Gerster,  CasMary,  Car- 
michael.  Hogg.  Ilartung.  Balief.  Mor- 
row, Watraszewski,  Sz,adek,  Kre.-ke, 
Salsotto.  Trzcinski,  Lang,  S:liade.k, 
Gamlierini.  ii.  463;  Sadoc,  Stuchow, 
Wade,  ii.  464. 

Syphilitic  Piiaryxcitis— Malcnsten,  ITas- 
lund.  Ilobbs.  iii.  283;  Schumacher,  Som- 
nierbrndt,  iii.  2M4. 

PsEUDo  PARALYSis-Lafitte.  i.  67. 

Riii.viTis — Moure,  Newman,  iii.  2-39. 

Syris(;o-myelia— Wichmann.  i.  SO;  Roni, 
Bauraler,  i.  SI. 

Tabes,  Double  Ptosis  and  Doi'blf  Opiithal- 
HOPLE(;iA  ExTEK.VA— .Suckling,  iii.  I4M. 
Favorable  Cases  of— Benedick.  Charcot, 
iii.  141. 

IlYPERSErRETIO.V    OF    LACHRYMAL   GlAND 

I.v— Fere.  iii.  141. 
Paralysis  of  Co.svercence  i.v— DcWatta- 

ville.  iii.  141. 
U.vilateral  Mydriasis  witiioit  Cycuv 

PLEUIA,      A.M>      BiLATF.RAL      MYDRIASIS 

with  Slicht  Cyclopleuia  i.n— Nettle- 
ship,  iii.  141. 

Tabetic  Paralysis  of  Sixth  Pair.  LESio.fs 
OF— Dcjerino,  iii.  I  Mi. 
of  Third  Pair  as  DisTiNcrisiiKn    from 
other  Cai'ses- Foumier,  iii.  IK). 

Ta.vce.va  Venenifera,  Physiological  .\c- 
tio.v— yuimiuaud,  iv.  54.3. 

Ta.vnic  and  Gallic  Acins.  I'sks  or.  in  Ex- 
ternal OccLAR  Diseases- Wiiherkio- 
nicx,  iii.  176. 

Tannin- Dubone.  Arthand,  Iv,  ,'S06. 

Ta.nsy.  Biiii.or.iCAL  Effects  of  Ejjsence  or— 
IV.T--""'.  V.  4*1. 

Tapeworm  Cf.stod*- Zvhokke,  i..37R:  P»- 
miia.Vnn  llcnmlcn,  Brnun.  1.  .'fffl;  Roux, 
F'-'t.  (inissi,  i.  .3>iil;  Gmiwi.  Comnini.  i. 
;i><2:  P.in.nri,  Knil.be.  i.  .3K3:  WMl.-ford 
and  I)  M'tit.Wannebr>nrq  and  BoltlohiMin, 
Harris.  Nuina  Cainpi.  i.  .3*1 ;  Koriander, 
Thoinpson,  Ve:u:e,  Vakulovsky,  i.  3S3, 
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INDEX, 


GENERAL  INDEX. 

Teeth,  abscess  cavities iii.  481 

antisepsis  of iii.  492 

dental  therapeutics iii.  483 

first  molar,  functions  of. iii.  l-OO 

devitalization  of  pulp iii.  486 

foreign  bodies  in iii.  479 

propliylactic  treatment iii.  iiV.i 

sixth  year  molar iii.  459 

Temperature,  normal  and  abnormal, 

in  infancy  and  uliiidhood iv.  292 

Tenderness,   normal,   of   fourth  and 

tifth  dorsal  vertebra; i.  100' 

Tondon  suture ii.  290 

transplantation ii.  290 

Toadon-cells  and  cells  of  loose  sub- 
cutaneous   tissue,    preparation 

of. v.  386 

refiex  or  knee-jerk,  normal,  vari- 
ations of. V.  3.')2 

Tarrain-eure,  diseases  amenable  to. .v.  22 

Testicle ii.  241 

descent  of. v.  421 

non-descent  of. v.  423 

tumors  of. ii.  243 

Testis,  mammalian,  |irciiaratio'n  of.v.  386 

tubercle  of. Ii.  244 

Tetanus i.  l.'JS 

contagiousness  of. ii.    485,  486 

etiology  of. i.  1,58 

and  sunstroke,  analogies i.  160 

statistics ii.  495 

traumatic i.  4S0 

treatment i.  160;  ii.  493 

Theobromin,  eft'ects  on  muscles iv.  5.30 

Therapeutics,  experimental iv.  517 

general iv.  417 

Thermal  waters,  bacterial  organisms 

in v.  37 

Thei'mo-cautery,  uses  of  in  diseases 

of  eye iii.  175 

Thiophin-green v.  373 

Thnraasville  (Ga.),  climate  of v.  27 

Thoracic  aorta,  diseases  and  injuries 

of ii.  249 

Thoracic  cavity,  arm  In v.  442 

Thoracopagus v.  417 

pai-asiticus v.  4H 

Thorax,  one-sided  contrac iii.  3S7 

Thread-worms,  nematoda i.  391 

Thrombosis i.  417 

cerebral i.  47 

semeiology i.  47 

Thumbs,  absence  of v.  441 

Thyroid,  bodies,  effect  of  partial  and 

complete  extirpation  of. v.  .3")fi 

cancer  of ii.  .343 

gland,  disease  of. ii.  335 

physiology  of. v.  3.56 

Tibia,  avulsion  of  tuberosity  of. ii.  257 

TInoa ii.  ,391 

tar.si,  treatment  of. iii.  17 

Tinnitus  aurium iii.  205 

treatment iii.  207 

Tissues.       permanent       preparation 

of. V.  383 

Tobacco  habit iii.  432 

treatment    of    chronic    nicotin- 
ism  iii.  434 

Toe-nails,  ingrowing iii.  5.58 

Tongue,  amputation  of iii.  4-12 

black I.  293 

diseases  of I.  292 

hypertrophied  glands,  base  of.  iii.  286 

surgery  of. Iii.  4.39,  4-10 

tissues  of. i.  2!)3 

tuberculosis  of. iii.  440 

tumors  of. iii.  440 

hemiatrophy  of i.  100 

tuberculosis  of i.  292 


THERAPEUSIS, 


Teeth  (continued). 

and  meehanical  processes  of 
devitalization,  iii.  489  ;  ii>di>/. 
and  artienic  in  devitaliza.  of 
pulp,  iii.  490;  naphthol,  hyil. 
naphthol,  iii.  491 ;  Leffmau's 
meth.  of  antisep.,  iii.  492 ; 
Galippe's  antisep.  prescrip., 
prophylac.  treat.,  Miller's 
tooth  soap.  Miller's  gargle, 
iii.  493;  bicarb,  sod.  gargle, 
iii.  494;  porcelain  as  a  sub- 
stitute for  gold  in  repairing 
carious  and  broken  teeth,  iii. 
.509;  porcelain  tips  fur  brok. 
front  teeth  having  living 
pulps,  iii.  514;  crown  and 
bridge  work,  iii.  516;  anchor- 
age, cap  and  groove,  iii.  517  ; 
Melotte's  new  crown,  iii.  519  ; 
mounting  new  Richmond 
crown,  iii.  .521. 

Testis,  Tubercle  of. 

Castration  too  often  per- 
formed, ii.  244 ;  i)riapism, 
persist.  jMlass.  iodide,  ii.  245. 

Tetanus. 

Quinine  valcriannt..  Iv.  4.53; 
abstraction  of  heat  and  anti- 
pyretics, i.  160;  pilormpinc, 
i.  160, 161 ;  hypnotism,  i.  161 ; 
mi.xed  solu.  inorplnne  ami 
cocaine  (ea.  5  'ft),  3  syriuge- 
fuls,  i.  161. 

Thekmic  Fever. 

Treatment  of  antipyrinc 
hypoderm.,  i.  2S7. 

THOliA.X,  O.VE-SIDED  CoNTRAC. 

Resorption  by  active  expira- 
tion, iii.  .'iS7. 

TUREAU-WOUMS— NEMATOIIA. 

Siintinnne  ixni  caloin.  i.  392; 
."Pantonine,  fol.  by  catiiartics, 
i.  393  ;  thymol.,  ethereal  ext. 
male  fern,  i.  394. 

Tinea  Tarsi. 

Cocaine,  cut  eyelashes,  scrape 
granul.  ac.  carbol.  fjb/cn'ine, 
(1-10)  loc.  iodo/.  dressing, 
iii.  17. 

Tinnitus  Aurium. 

Uydrobrcnnic  acid,  iv.  449. 

To.vGUE,  Black. 

Arid  salicyl.,  10  ^  sol.,  cor. 
subl.,  10  f  sol.,  i.  29J. 
Excision  of. 
Operative  methods,  ill.  441 ; 
Faucon's    method,    McGill's 
method,   iii.  442 ;    Ricliclot's 
operation,  Bernay's  metliods, 
iii.  413;   antecedent  ligature 
of  carotid,  iii.  444. 
Fissures  or,  Curonic. 
Aciil    sol.    locally       I^  acid 
Kiiliri/t.,  1  part  alcohol,  water 
ai  10  parts  t.d..i.  293. 
Operations  on. 
To  restrain  luemorrhage,  iii. 
441 ;    anaisthetization  by  co- 
caine injections,  5  ft  iii.  411. 

T'UBERCUlioSI.S  OF. 

Extirpation  or  excision,  lad. 
acM.  galvano-caut.  to  ulcers, 
i.  293. 

Tonsilitis. 

Sod.  aalic.  gr.  1.5-20  ev.  3  h. 
or  in  powder  insuf,  or  in 
warm  sol.;  cocaine  10  5»  sol. 
loc.  ev.  15  min.,  iii.  289; 
boric  acid  in  4  ^  sol.,  fol.  by 
ioilof.  collodion,  galvano- 
pimet.,  .•iod.  benzoat.,  resor- 
cin.  helbulonna,  iii.  290; 
snlol,  iv.  502. 

Toothache. 

Cocaine  and  morph.  xol.  on 
cotton,  iv.  454. 

Trachea,  Stenosis  of. 

Schroetter's  method  of  dila- 
tion by  tin  bougies,  catheter- 
zatlon,  divulsion,  and  dilatat. 
iodides  and  tonics,  iii.  323. 

Tracheotomy. 

Anajsthesia  in,  iii. 328. 
FOR  C'Rour. 

Whitehead's  method,  iii.  329  ; 
Braddou's    directions,  rapid 


AUTHORS   QUOTED. 


Teeth— Sudduth,  iii.  483;  Leffman,  Harlan, 
iii.  484;  Laplace,  Truman,  iii.  486; 
Truman,  Kirk,  Milliken.  llurlburt,  iii. 
490;  LeITmann,  Le  Gendre,  Galippe, 
iii.  492;  Miller,  iii.  493. 
Abscess  Cavities— Busch,  iii.  481. 

Tenderness  of  Fourth  and  Fifth  Dorsal 
Vertebra- Ilarkin,  i.  100. 

Tendon-Cells  and  Cells  of  Loose  Subcu- 
taneous   Tissue,  Prefaration    of  — 
Dogiel,  V.  386. 
Refle.x  or  Knee-Jerk,  Normal  Varia- 
tions of— Lombard,  v.  352. 

Terrain-cure,  Diseases  Amenable  to— 
Setlesen,  v.  22. 

Terebenb — Camman,  Owen,  iv.  ,506. 

Terpine— Terpinehydrate— Morra,  Rabow, 
Lazarus,  Hausmann,  iv.  507. 

Terpinol— Morra,  iv.  507. 

Testicle— IvanotT,  Terrlllon,  ii.  241. 

Tumors  of— Arthaud,  Condamini,  ii.  243. 
Tubercle  of— Finckh,  ii.  244 ;  Carle  and 
Rattone.  ii.  490;  Frankl-IIochwart,  ii. 
492;  Routier,  McMechan.  McChord,  ii. 
493;  Miiyer,  Deltin,  Meldon,  ii.  494; 
Murison,  Cotterill,  ii.  49.5. 
Tkaumatic — FlUgge,  Larger,  'Verneuil,  ii. 
485;  'Verneuil,  Nicolaier,  Routier, 
Brieger,  'Whittaker,  ii.  487 ;  Shakes- 
peare, ii.  489. 

Testicles,  Descent  of— Bland  Sutton.  Lock- 
wood,  V.  422. 
Non-Descent  of— Bland  Sutton,  v.  423. 

Testis,  Mammalian,  Prei'aration  of— C. 
Benda,  Biondi,  Flemming,  v.  386. 

Tetanus — Roseubach,  Carl  and  Rattone,  Ver- 
neuil, Bouome,  i.  158;  ShaUcspearo, 
Page.  Peiper,  i.  159;  Ililler,  Erb  and 
Hoffmann,  i.  160;  Mareslang,  Log  C'l, 
Brunauer,  i.  KJl. 

Thallin— Minot,  iv.  .507;  Nothnagel.  Ehrlich, 
Kolits,  von  Jaksch,  Ewald,  Guttmann, 
S.  Welt,  Demutli,  Oppler,  Managlian, 
Stegen,  iv.  508;  Hagens,  Kreiss  and 
Goll,  Ehrlich,  Osier,  iv.  Cm. 

Thermal  Waters,  Bacterial  Organisms 
IN — Certes  and  Garringou,  Ollivier,  v  37. 

Thermic  Fever— Ellsbury,  Lewis,  i.  286. 

Theumo-Cautery,  Uses  of  in  Diseases  op 
Eye  — Franke,  Mourrueau,  Maulrais, 
GalezowskI,  iii.  175, 

Thiopiiin-Green— Kraus,  v.  373. 

Thoracic  Cavity,  Arm  in— Becker,  v.  412. 

Thoracopagus  —  Wands,      Van    Hcnkelom, 
Ilerrgott,  Skiblie,  v.  447;  King.  v.  418. 
Parasiticus— M.  Z.  Ahmed,  v.  448. 

Thorax,  One-sided  Contrac— Lewinski, 
iii.  ,387. 

Thrombosis — Eberth,  Schimmelbusch,  Ilanaw, 
Weigcrt,  i.  417 ;   Mosso,  Osier,  Ribbert, 
i.  418. 
Cerebral- Ilanford.  Chafroly,  i.  47. 

Thread-worms.  Nemafoda  —  Gra.ssi,  La- 
boulbonc,  Lutz,  i.  .'(91 ;  DcGrange.  Kartu- 
lis.  Gulichnelli.  Schlemmcr,  i.  392;  Rake, 
Coppola,  Martin,  Porter,  i.  393 ;  Calun- 
druccio,  Meyers,  Mackenzie,  Grassi,  i. 
394. 

Thumbs,  Absence  of— Adam,  v.  441. 

Thymol— Martini,  Ilcnry,  Meuuier.  iv.  .509. 

Thyroid  Bodies,  Effeci'S  of  Partial  and 

Complete    Extirpation     of— Ewald, 

Scliiff,  v.  3.56 ;  Schift',  Ewald,  Rogowitsch, 

V.  3.57. 

Cancer    of— Aigre,    Augier,    RansonholT, 

Friinkol,  ill.  313. 
Gland — Fuhr,  Fninkel,  Virchow,  Horsley, 
III.  ;«5;  Ewald,  Pulido,  Rubio,  Wal- 
doycr,  Rogowicz,  de  Soyre,  Giles,  iii.3J^6; 
Williams.  Lorcna,  Sloan,  Barlow,  Mac- 
kenzie, Berry,  Caldwell,  Dittrich,  iii.  337. 

Tinea— Venyski,  li.  391. 

Tarsi— Tealo,  iii.  17. 

Ti.NNirus   Aurium  —  Claiborne,    Kiesselbach, 

Turnbull,  iii.  205;  Ilartniann,  Iii. '206. 

Treatment  of— Brenner.  Erb,  Ilartmann, 

Iii.    208;    Urbantschitseh    and    Itard, 

Lucae  and  Barr,  Erb,  Claiborne,  ill. 

209. 

Tissues,  Permanent  Preparation  of— 
Oviatt,  V.  383. 

Tobacco  Habit  —  Favargor,  Gigliarelli, 
C'ooines.  Walitzkaja,  iii.  432;  Batten, 
Zioglcr,  iii.  433. 
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Tonometer  of  Priestly  Smith lii.  182 

Tonquin,  climatolosy  of v.  6 

Tonsil,  cancer  of iii.  293 

chancre  of iii-  293 

Tonailitis iii-  287 

dangers  of  tonsilotoray iii.  291) 

exudative iii-  289 

relation  to  scarlatina  and  diph- 
theria  i'i-  2S3 

Tonsilotome ii-  293 

Tonsils  (hypertrophy),  galvano-cau- 

tery  in". v.  69 

Tooth  formation v.  4.59 

histology  of  human v.  'i.")9 

nejk  ol,  in  relation  to  fillings.. .v.  4o2 

Torticollis,  cerebral  centre i.  12 

Trachea,  carcinoma  of iii.  322 

diseases  of iii.  322 

fracture  of. iii.  321 

stenosis  of iii.  323 

Byphilis  of iii.  322 

traumatic  tracheocele iii.  323 

bronchitis , iii.  3JU,  iv.  333 

Tracheotomy iii.  328 

granuloma,  after iii.  330 

perforation   of  trachea   by  ca- 

nula iii.  331 

sequel*  of. iii.  3!l 

time  for  operation iii.  2J8 

Trachelorrhaphy        during        preg- 
nancy  iv.  15 

Trachoma,  etiology  of. iii.  32 

treatment  of. iii.  33 

pudendoruin iv.  123 

pathology  and  treatment  of...iv.  123 

Transfusion  of  blood i.  410 

Transplantation,  skin ii.  295 

Transplantation,  tendon ii.  296 

Treatment  of  bladder,  local ii.  225 

Tremor,  hereditary i.  179 

Tremors,  prehemiple^ic,  etc i.  65 

Trephining,  antiquity  of ii.  49 

Trichina  and  trichinosis i.  396 

Trichinse,     calculation     of     number 

of V.  383 

Trichiasis  and  entropion iii.  18 

Trochanter,  the  third v.  289 

Trophio  nerve-fibres i.  I.tO 

nerves,  physiology  of. v.  303 

Tubal  diseases iv.  Ill 

diagnosis  of iv.  Ill 

etiology  of iv.  106 

frequency     of,     in     postmortem 

room iv.  110 

prognosis  of iv.  HI 

Tube-length  of  microspore v.  367 

Tubal  pregnancy iv.  113 

cause  of  death  in iv.  114 

frequency   of iv.  114 

pathology  of iv.  113 

treatment  of iv.  113 

Tubercle  of  testis ii.  214 

Tubercular  abscess ii.  320 

cerebral  abscess i.  42 

cystitis ii.  225 

meningitis i.  49 

Tuberculosis i.  401 

and  syphilis  of  larynx iii.  300 

bacilli  in  vesieula  sominalos  ...iv.  .31 1 

of  the  tongue i.  2!I2 

in  Fallopian  tubes iv.  ,344 

in  fo-.tns iv.  ,344 

intestinal  form  of. iv.  3-14 

of  the  nose iii.  260 

pathnlogy  of. iv.  341 

pleurisy  witli  effusion iv.  316 

Burgical ii.  318 

30— V 
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Tracheotomy  (continued). 

method  of  St.  Gennain,   iii. 

330;  time  of  operation,  iii.298. 
Trachoma  Puue.vdokum. 

Scarify,  suhlimate  sol. 
(1-2000)  or  sol.  arid  carbol. 
(1-20),  or  sot.  aryenl.  nil. 
(gr.  5-10,  ad  Sj  loc,  iv. 
124 ;  segregation,  cleanliness, 
scarify  lids,  express  siiyo- 
yr(iin.H,  liq.  pottis.^.,  cupr. 
sutpli.,  sol.  tannin,  loc.  bad 
cases,  pirotomy  and  inocul. 
with  ophthal.  neon,  orgonor., 
or  infiis.,  Patcrnonttr  hfan, 
crush  and  express  follicles, 
excise  conjunct,  cul-de-sac, 
iv.  31 ;  thermo-caut.,  instil, 
loc.  sol.  acid  bor.  S,  uc.  sat- 
iajl.  1,  glyc.  20,  aq.  bull.  200, 
— M.;  Iq.  ac.  carbol.  loc, 
tenot.  sup.  recti,  pulv.  ac. 
tan.  1,  atid bor.  3,  loc, galv.- 
caut.  superf  and  deep,  sol. 
corrox.  subl.  (1-500)  and 
(1-7000)  loc,  iii.  3o. 
TRErHlNI.VG      IN      E>-CEPHALIC 

Lesio.vs. 
i.  6,  10,  27,  40,  41.  43,  47,  48. 

Trichiasis  a>d  Enthopio.v. 
Ilotz's  op.,  Benson's  op.,  iii. 
16;  Millingen's  op..  Smith's 
op.,  Dehenne's  op.,  Jacobson's 
op.,  Burchardt's  op.,  iii.  19 ; 
Denotkin'6op.,McKeon'sop., 
iii.  20. 
IX  Infants. 
Aniline,  gr.  lJ^-3  int.  and  1 
gr.  by  inhal.,  iv.  347;  sol. 
lime  phosph.  concentrated, 
injected,  sulphur  inhalations, 
tannin  2—1  gms.  daily,  life  in 
opcn.iir  and  nourishing  food, 
milk  between  meals  aud  light 
wine  with,  antipyrine  7-9 
grs.  d.%ily,  or  as  many  grains 
as  the  child  has  lived  years, 
anii/ebrine  3-7  grs. ;  terebene 
4-6  grs.  in  24  liours,  iv.  317. 

Trichina  and  Trichinosis. 
Mercurials,   i.  395;    sodium 
sulpho-cnrhonate,      i.      397; 
rest  and  sedatives,  i.  393. 

Tubal  Puecnancv. 
Laparotomy,  iv.  113. 

Tubeucui.osi.-;. 

Acel/enclidine.  iv.  418  ;  beef, 
tablets,  medicinal  soap, 
iv.  420;  amyl  hydrate,  iv 
424 ;  aniifeb.  0.25  gm.,iv.  42S ; 
antipyrine.  iv.  43J;  amnion. 
borali'  5  gr.  t.d.,  iv.  449; 
mutisia  vicicpfolia  seed,  iv. 
484 ;  nitrogen  inhala.,  iv. 
486 ;  oxygen,  rectal  eneraata 
of,  iv.  490;  calcium  phos- 
jdiate  10^  sol.,  iv.  493  :  por- 
poise oil,  iv.  494  :  pyritlinc 
(for  dyspncea)  gtt.  iij-v,  iv. 
495 ;  tannin  int.,  terel.inr  gtt. 
v-xv,  iv.  506 ;  ierpinol.  iv. 
507 ;  iodize/l  tiy.  va.ieline 
inunct.,  cnrbol  ac.  and  li^j. 
vas.  hypod.,  iv.  510. 

Tcmors  of  Mouth,  etc. 

Operations  for  removal,  iii. 
4.3(). 

TTPH  LITIS,  etc. 

operation,  i.  352:  constipa- 
tion, massage,  electricity,  i. 
3.53  ;  cathartics,  i.  .■(.51. 
Typhoid  Feveii,  Tiieatment. 
Nursing  and  dietetics.  i.25l> ; 
calomel,  baths,  i.  258;  for 
temp.  nnlipyrinr,  aniil'c- 
brine,  for  cerebral  symp.  ico 
bags,  morph.,  hydrotherapy, 
i.  21)0;  for  canliac  woakncs.<, 
camphor  in  otirr  oil  hvpo- 
derm.,  alcohol,  i.  2t>0.  2<>1 ; 
for  bed-sores,  water  mattress, 
aciil  horac.  sol.,  lead  plas- 
ters: for  intcst.  symp.  and 
excessive  mctcorism,  ice 
bladders,  rrieasnilz'a  pack. 


AUTHORS  QUOTED. 


ToNC.UK,  Black— Roth,  Bbcker,  Schcet,  i.  291. 

IIesiiatkophv  or— Pel,  i.  100. 

SuRiiERY  or  — Brugia  and  Matt^nrci,  iii. 
4.39:  Dunott,  Schcch.  IWher,  Iliuhcock, 
Clark,  Fourer,  P<nir-ct.  iii.  440 ;  Smith, 
Bernays,   Lange.   RicheNit,   I>ei>ri-s,  St«- 

fhens.  Barker,  Trclnt,  \a!  Bee.  Smyth, 
lobljs,  Lockwood,  Frux,  Schmidt,  Doroii- 
baix,  iii.  441;  Faucon,  Mudd,  Vil|icl, 
McGill,  iii.  412;  Richelot.  Lange.  Sinvth, 
Lc  Bee,  Bern-iys.  iii.  443 ;  Trclal,  BarVer, 
.Stephens,  iii.  444. 
Tuberculosis  or— Delavan,  i.  292;  Butliu. 
i.  293. 

ToNQUiN,  Climatology  or- Rey,  v.  6. 

Tonsil.  Cancer  of— Croly,  iii.  29,3. 

Chancre  of- Boeck,  Graarud,  Rabitsch,  iii. 
293. 

Tonsilitis  —  A.  Frjinkcl,  Fro^hlich.  iii.  2=!7; 
Le  Gcndre,  Fox,  iii.  2S8:  Raven,  Eusby, 
Green,  E)ling,  Dutton,  Baker,  Oliver, 
Boeckel,  Long,  Lcbrun,  iii.  289;  Doulwur- 
quet-Laborde;ie,  C.  II.  Knight,  iii.  290; 
Massei.  Wagner,  Downie,  Sands.  Brid- 
don,  iii.  291 ;  Hall,  Poshensky,  Mande- 
ville.  Zuckerkandl,  iii.  292;  Schulte, 
Fritsche.  iii.  293. 

Tonsiloto-ME— Schulte.  Fritsche,  iii.  201. 

Tooth   Formation— R.  R.  Andrews,  llarting, 
v.  459. 
Histology  of  Human- C.  H.  Stowell,  v. 

459  :  Sudduth,  v.  2S9. 
Histology  of  Neck  of,  in  Relation  to 
Fillings— Allen,  v.  462. 

Trachea— Beebe.  Gerhardt,  Friinkel.  iii.  .322; 
Sope!,  Schroetter,  Lublin.ski,  Asch,  Goug- 
uenlieim.  Girard,  iii. 323:  Norton,  iii. .321. 

Trachelorrhaphy  during  Pregnancy— 
Juillard.  Dolcris,  iv.  3. 

Tracheotomy  —  Pichevin.  Broca  and  Hart- 
mann.  Lovctt  and  Munroe,  Whitehead, 
iii.  329;  Braddon.  St.  Germain,  Egidi. 
Stoerk,  iii..33>) :   Bougu,  Freeman,  iii.  331 ; 

Tracho.ma- Kucharskv,  Schmidt,  iii.  32; 
Kartulis,  Pollock,  Re:ch,  Sedan,  Ste- 
phenson, iii.  .33;  C.  B.  Taylor.  Hoti, 
Kramsztyk,  Galczowski.  Armaignac, 
iii.  34;'  Collins.  Cheatham,  Noyos, 
Manolescn,  'Wicherkiewiez  Paua^, 
Quaita,  Staderini,  Luigi,  Dcbenedetti, 
Riihlmann,  '^'acher.  iii.  .V). 
PuDENDORUM— Tarnovsky.  iv.  123. 

Transfusion  of  Blood — Mosso,  Maragliano, 
Silbermann,  Hunter. 

Tremor,  Hereditary— West.  Hadden.  Her- 
ringham.  Hill,  Jackson,  Dana.  i.  179. 

Tre.mors,  Pre-he.miplegic,  etc.— Stcphan,  L 
6.5. 

Trephining- Macenen,     Barker,      McBride, 
Westmoreland,  Link,  i.  4.'i. 
Antiquity  of— Horsley.  ii.  49. 

Trichiasis  and  E.ntkopion— Hoti.  Benson, 
iii.  18;  Millingen.  W.  F.  Smith.  Do- 
hcnne.  Jacobsin.  Burvhardt,  iii.  19; 
Dcnotkin.  McKcon.  iii.  20. 

Trichina  and  Triciiinosis— Kinney.  Gacrt- 
ner,  Furev,  i.  '.VM;  Moens.  i.  SIC:  Leggo, 
MolemWk  Hosp.  Case,  Close,  Grawiu, 
Beard,  i.  ;i9.'<. 

Trichix.e.  Cai.culatiok  or  Number  or — 
Gace.  V.  is;). 

Trimethyl-carbinol— Schnpirow.  iv.  .509. 

Trochanter,  the  Third— Troves,  v.  289. 

Trophic  Nerve-fibres- Joseph,  i.  l.'xt. 

Nerves.  Physiology  of— Ji'9o;ih,  Gaskell, 
Hoffman,  v.  .3iW. 

Tubal  DiaEASi-:s— Kennedy,  iv.  Ill:  Martin, 
iv.  llHi;  A.  H.  Lewcrs.  (iaial.iii.  iv. 
110;  Martin.  Terrillon.  iv.  Ill:  GuMO- 
row.  Monert.  Westermarck,  Ecklund,  iv. 
112. 

Tubal  Pregnancy.  Cause  or  Death  i.n— 
Blundell,  iv.  Ill;  Tail.  Blundell.  IWrry- 
Hart,  J.  T.  Curler,  iv.  11.5;  JcMop.  iv. 
111".;  Berry.  Hart,  Tait,  iv.  117;  Toit, 
Dnlan.  iv.ll.'l. 

Tube  Length  »y  MicRosropK— Gag«.  v.  iii!. 

Tubercular  Pharyngitis  —  .\ri«a.  iii.  S<2; 
Delavan,  I.cnnnx  Browne.  UolNirmann, 
M«'eni.toii.  Hs.ilund,  Lul.inski,  Boxia- 
»kv.  Van  Santvooril.  iii.  2S3. 

TUBEHrii.osis— Guitcrna.  i.  4<M  ;  Froebclius, 
St.  IVlorsb.  Infant  Am"..  L'\ndimir, 
Curt  Jani,  niainc,  Creigbmn.  iv.  3ll ; 
Firket.  Caudlor.  (Jannclt.  .Minnl.  Riitch, 
Fit!  White.  B"wditoh.  Lind.uiv.  Blaine, 
Klebs,  Ortli,  Lcliuiau,  Eulcul«rg,  llof- 
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Tuberculous  testicle,  galvano-cautery 


Tumors ij-  409 

cerebral  aud  Briglit's  disease...!.  70 

cerebral,  sudden  symptoms  of...i.  70 

of  cord i.  77 

of  kidnov i.  490 

of  testicle ii-  24;5 

in  bladder ii-  2:57 


Turkish  baths,  eflocts  on  circulatory 

organs v.      3G 


Turn-table,  microscopic. 


Turpentine,  oil  of,  physiological  ac- 
tion   iv.    545 


Tympanum    and   EuFtjiehian    tnhe, 

anatomy  and  pathology -iii.    226 


Typhlitis,   etc..  ctiolojry  and    patho- 
logical anatomy  of. .....i.     350 

symptomatology,    complicationg 

and  diagnosis  of. i.    3.51 

treatment  of. i.    3.53 

perityphlitis,    paratyphlitis,   ap- 
pendicitis, nature  of. i.    34i) 


Typhoid  bacillus  cultures,  inoculation 

^^        of. V.  40S 

diagnosis  of. v.  497 

in  the  blood v.  .5CX) 

toxicity    of   a  sterilized  culture 

of..... V.  400 

fever,  bacillus  of. v.  40.( 

diagnosis  of. i.  2.52 

etiology   of. i.  248 

pathology  of i.  230,  v.  493 

produced   bv  infection  of  drink- 
ing water v.  220 

prognosis  aiul  treatment  of....i.  25i; 

propagation  of. v.  22S,  252 

ulcers,  perforating ii.  Ill 


Typho-malarial   fever,  nosology  and 

pathology  (jf. i.     273 


Typhus  and  miliary  fevers i.    28.3 


Typhot-jxin  of  Urieger v.     400 


Tyrotoxicon  and  diazo-benjole,  iden- 
tity of. V.    ,321 

Vaughan'B    method    of    eopara- 
tioB V.    321 


THERAPEUSIS. 


TrpnoiD  Fever  (roniinuerl^. 
Cfihtmf.l,  naphthtiUn  or  titr- 
jienlinc  in  clysters,  tr. 
npium ;  for  intest.  ha?m. 
avoid  food,  me<iicines.  baths, 
ice  bladders  t**  aWomen,  ice 
for  thirst,  srff-rtUir  arid  in 
water  as  styptic,  ice-water 
enemata,  blood  or  salt-water 
inject.,  1.201 ;  for  perforation, 
vjiiiim  by  mouth  or  rectum 
or  morji/i.  inject.,  ice  blad- 
ders to  abdomen,  ice  for 
thirst,  perfect  quiet,  i.  201 ; 
antiseptic  washes  for  nose 
and  mouth,  change  of  cli- 
mate and  rest  in  convales- 
cence, i.  2ii2;  symptomatic 
treatment,  aliment:ition, 
milk,  water,  wine,  eggs, 
soups,  broths,  gruels,  beef 
tea,  calves'  brains,  sweet- 
breads, cocoa  or  chocolate 
with  egg  and  biscuit,  meats 
raw.  almliul,  i.  203 ;  for 
fever,  antipyretics,  qtiin., 
Ihallin,  aniipyrine,  antifc- 
brine,  i.  201 ;  baths,  pack, 
sponging.  Brand's  cold-water 
treatment,  i.  255  ;  the  anti- 
pyretic method,  i.  200  ;  mar/, 
ttulph.  gmi.  XV,  calomel,  veil, 
chfirroal,  iodoform,  niiplt- 
thaliii.  glifcerine  and  ■pirptunc 
mixture,  cnrhol.  anil  and 
water  1-1(K)0  enema,  i.  208 ; 
baths,  quinine,  barley  soup. 
glynrine  and  peptone  mi.it- 
vre,  lemonade  with  wine,  i. 
2(i9 ;  cold-water  treatment, 
milk  and  lime  water  with 
hsmnl/i  suhnit.  and  pepxin, 
whi.sUy ;  in  convalescence, 
solid  food,  as  steak  ;  if  fever, 
Vjirlrr's  sill.,  imlipip-iiif,  an- 
ti/'ehrine,  cold  jiack,  cold 
bath,  abdominal  water  coil, 
inhal.  of  cold  air,  corro.*!.  milr, 
in  nirohol,  i.  270  :  naphthol, 
anli/ii/rinc,  tliallin,  i.  271 . 
anli/ili.,  ralom.e,l,  resorrin,  i. 
272 ;  cold  bath,  aniipyrine, 
anlii  iiiliile,  oil  of  eiiral  iiiilim, 
calrii/m,  iron  and  .'niifium 
pho.^phnten,  with  cinrhmiii 
alk.  and  aromatics,  after 
mercurial  and  saline  purg- 
ing, brandy,  large  doses  with 
wet  packing,  i.  273;  salin- 
aji'illiol,  iv.  .500;  utrophan- 
thv.i  tr.  (\-li1)  Ttyv-viij,  iv. 
.501  ;  thollin  gr.  iv  given  3-4 
li.,  iv.  .507  ;  llntiniil  gr.  '2-5  q.  0 
h.,  iv.  .509;  feral  inr.Jl.  e.rt. 
small  doses.iv.  :>\\;  nrelphene- 
liiline  0.(M).7  gm.  adult,  0.2- 
0.3gm.child.,iv..|lS;a/™/-o/, 
iv.  419;  aniifihrinr  0.2.5  gm. 
dose,  2.0  gm.  dailv.  iv.  425, 
420  ;  iinlrpyrine  l.(«)-2.00  gm. 
dose,  iv.  439  ;  henzaniliil.  0.5 
gm.  dose,  4.0  gni.  daily,  iv. 
44S ;  carhol.  acid  gr.  iv  q.  4 
h.,  iv.  451  ;  naphthalin  gr. 
Ix-xc  pro  die,  iv.  485  ;  pi/ri- 
dine  tricarboxylic  acid,  iv. 
490. 

IN  ClIII.nRF.N,  TUEATMKNT  OF. 

Purgatives,  antiseptic  enc- 
m.ata  of  sml.  Imrale  :  for  dry 
tongue,  hinviiilh  .iiitirylate : 
if  constipation,  with  riilrineil 
miii/ne.sia :  bouillon,  barley 
water,  lemonade,  milk  with 
alcohol,  r.it.  (if  bark  for  pros- 
tration ;  for  pnlmon.ary  con- 
gest, leeches  to  thorax  or 
tlyingbiisters;  for  high  temp, 
or  great  agitation,  cold 
sponging  orlnkcwarm  baths ; 
for  cerebral  symptoms, 
leeches  to  mastoid  region, 
(piinine  large  doses  as  anti- 
pyretic and  antiseptic,  i,  209. 
Tyi'ikvmania. 

Cold  bath,  iv.  514. 


AUTHORS  QUOTED. 


Tuberculosis  (continual). 

mokl,  Weichselbaum,  Mueller,  iv.  345; 
Treves,  Lesser,  Dunin,  Vickery,  Air- 
long,  Ackland,  Kent,  Schultz,  Pepper, 
Shuttuck,  Jackson.  Solis-Cohen,  Bruen, 
Wood,  Griffith.  liassall,  iv.  340;  Dett- 
weiler,  Penzoldt,  Brehmer,  Thieme, 
llaupt.  Sixth  Germ.  Med.  Cong.  Wies- 
baden, Haines,  lluchard,  Dujardin-Beau- 
nietz,  Widowitz,  Decroizelles,  Med.  Cong. 
at  Moscow,  Kremianski,  Reynolds, 
Eertalero,  Kolischer,  Freund,  Albert, 
Sollaud,  Raymond,  Arthand,  iv.  347. 

TtTBERCULOSis  OF  THE  SPLEEN— Comil,  Nasse, 
Brissaud,  Toupet.  Barlow,  i.  423;  Galtier, 
W.  Sibley,  Firket.  Landouzy,  Martin, 
Bergmann,  Hofmokl,  Elsenberg,  Leh- 
mann,  Wahl,  E.  Leser,  F.  Treves,  i.  423 ; 
■Verneuil.  Daremberg,  i.  423 ;  Belfield,  i. 
423;  Favel,  Delafield,  i.  424. 

Surgical— Miiller,  Leser,  ii.  318;  Conda- 
min.  Von  Meyer,  Trelat,  Eeverdin  and 
Mayor,  Gandolphe,  Volkmann,  ii.  319. 

Tuberculous  Testicle,  Galtano-cautert 
IX — Genzmer,  v.  63. 

Tumor,  Cerebral,  Sudden  Sy»«ptoms— Mar- 
quezy,  i.  70. 

Tumors  of  Cord— Pasteur,  i.  77 ;  Taube,  i.  78. 

Turkish  Baths.  Effects  on  Circulatory 
ORGANS— Frey,  v.  30. 

Turn-table,  Microscopic— Etemod,  v.  371. 

Turpentine  (Oil),  Physiological  Action 
OF— Hare,  iv.  545. 

Typhlitis,  etc.,— Osier,  i.  349;  'Wilson  and 
Goodlee,  i.  3.50;  Pepiicr,  'Wilson  and 
Goodleo,  Hall,  Bryant,  Lummis,  i.  352. 


IN    THE    Blooi>— Keijti- 


Ttphoid   Bacilli 
meyer,  v.  500. 

ToxiTY  of  a  Sterilized  Culture  of— 
Sirotinin,  v.  499. 

Cui.ti'res.  Inoculations  of— Chantemesse 
and  Widal.  Frinkel  and  Simmonds,  A. 
Friiukel,  Seitz,  v.  493. 

Fevi:r,    Bacillus     of— Eberth,     GafTky, 

Mever,    Fricdliinder.   v.    403;   Artliau'd, 

(iaiVky,  v.  494;    Eberth.   Seitz,  v.    495; 

Nucard  and  Roux,  v.  490;  Neuhauss,  v. 

499. 

Diagnosis  of— Masse,  i.  252;  Younge, 
Spillman,  J.  C.  'Wilson,  Money,  Atkin- 
son, i.  2.55. 

Etiology  of— Brouardel.  i.  248 ;  'Widcl  and 
Cbantmcsse.  Hallopcau,  Friink«l,  i. 
219;  Wiltschur.  i.  2.50. 

Pathology  of— Willememminger,  Jencks, 
Muttlcr.  Archer.  Tissicr.  Weiss,  i.  251. 

Prognosis  of— Bardat  de  L.icaze,  i.  256. 

Treatment  of — "Von  Zicmssen,  i.  256; 
Nothnagel,  i.  '202;  Brand,  i.  205; 
Bouchard,  i.  20,-!;  Grancher,  i.  2C9; 
Asta-Buruaga.  Vincent,  Sokoloff,  Ran- 
dot.  i.  270;  Haas.  Minot,  i.  271 ;  Fuer- 
bringcr.  Eerezoovsky,  i.  272;  Leclero, 
Kesteven,  Reese,  Curnow,  i.  273. 

Produced  by  Infection  of  Drinking 
Water— Brouardel  l)ur.ant.  Lehiiiann, 
Kowalski,  Petresco,  Biesadecki,  v.  229. 

Propagation  of— Ru.shford  and  Cameron, 
V.  228;  Brouardel.  Eberth.  Koch,  GafTky, 
Coriul,  Babes,  Pfeiffer,  v.  2.52. 

Ulcers,  Perforating— T.  S.  K.  Morton, 
Kiissmaul.  Luccke.  Bartlott,  Bontecou, 
T.  G.  Morton,  ii.  Ill:  .1.  C.  Wilson, 
Kiissmaul,  Luecke,  ii.  1 13. 

Typho-malarial    Fever.    Nosology    of— 
Levi,  i.  273:  S(iuirc,  i.  273;  Penn,  i.  270. 

Typhus  Fever— Kicni,an,  i.  283. 

Tyrotoxicon  and  Diazo-Be.nzole,  iDENTirr 
or — Vaughan,  v.  231. 


INDEX. 
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Ulcer,  Anamite ij-  504 

of  duodenum,  simple i.  347 

gastric. _ i.  3U7 

Ulcers,      electrical      treatment      of 

chronic v.  C2 

Ulexine.  Iiydrobrom.ate.  physiolopjical 

action iv.  Md 

Umbilical    cord,     anomalous   villiius 

insertion  of. v.  411 

United    States,   localities  of  mineral 

springs  in v.  39 

Uraclius,  abnormal v.  428 

Ureter ii.  238 

Ureters,  catheterization  of iv.  148 

palpation  and  catheterization  of 

in  the  fem.ale iv.  48 

Urethra ii.  206 

malformations  of  male v.  431 

mptiire  of ii.  206 

stricture  of.  in  female iv.  147 

suture,  perineal  section  of ii.  207 

Urethral  argyria..; ii.  213 

fever,  pernicious ii.  220 

Urethrocele,  vaginal,  etiology iv.  J^i 

vaginal,  treatment iv.  1.54 

Urinalysis i.  495 

acetmuria i.  .510 

acetomiria  and  Jiacoturia i.  ,510 

alphanaphthol  and  thymol  t?sts..i.  506 

apparatus  to  determine  urea i.  515 

chyluria i.  525 

creatinin  in  urine i.  521 

detection  of  gluenso i.  507 

diabetic   lipaceduria  and   lipaci- 

dnemia i.  512 

Fehling's  sol.  with  glycerine i.  500 

Fehling's  sol.  with  mannite i.  500 

fermentation  test i.  503 

gases  in  urine i.  524 

glucose,  etc i.  500 

glycuronic  acid i.  517 

glycosuric  acid 1.  ,518 

hiemnglobinuria i.  ,526 

hiemapheic  or  urobilin  reaction.!.  513 
hyp'ibromite  process  for  estim.  of 

urea i.  514 

influence  of  milk  diet  on  toxicitjr 

of  urine i.  523 

laetosuria i.  509 

new  acids  in  urine i.  517 

nev  coloring  matter i.  514 

pbenylhydrazin  test i.  503 

phosphatic  diabetes i.  522 

reducing  substance  of  picric  acid 

in  normal  urine i.  502 

Bol.  for  Johnson's  picro-saccliari- 

miter i.  501 

a  starch-converting    ferment   in 

normal  nrine i.  ,509 

substances rcducingcupric  acid,  i.  .500 

toxicity  of  urine i.  .523 

uric  acid  deposit i.  516 

urobilin  and  urobilinuria i.  512 

urrhodinic  acid i.  517 

Urinary  calculus ii.  ZM 

fistula    in    fcniale,    after    treat- 
ment  iv.  1.53 

oausation iv.  149 

operation iv.  151 

preparatory  tro^.tment iv.  1.50 

tract,  melanosis  of. ii.  213 

Urine,  in  cerebral  abscess i.  41 

incontinence  of. i.  489 

influence  of  in"estion  of  sodium 

chloride  upon  reaction  of v.  326 

influence  of  venous  stasis  on  secre- 
tion of. _ i.  496 

pcnsin  in i.  .500 

ser-.im  albumin  in  normal i.  497 

8i';nificanco  of  peptone i.  498 

spe:;iiic  gravity  of  in  relation  to 

disease i.  49'i 

tests  for  albumin i.  407 

to  determine  acidity  of. i.  497 


THERAPEUSIS. 


Ulcer,  Gastric. 

Bism.  powder  and  opium, 
fol.  by  silmr  ni(.  sol.  and 
laudanum,  rest,  i  310. 


Ulcers  (CiinoNir). 

Galv.  cur.(  10-15  milliamps.), 
V.  62. 


Urethra,  Inflammation  of. 
Antiseptic  irrigation,  mer- 
cury hichloriile  sol.,  ii.  209; 
nitrate  ofnilver  inject., ii.  210 ; 
t'lallin  sulphate  injection,  ii. 
211. 


Urethral  Warts.  Operatio.v 

FOR  Removal,  ii.  212. 

Stricture  of. 
Mea'otemy,  ii.  214;  passage 
of  catheters,  ii.  21");  cutting, 
ii.  216;  resection,  ii.  21H; 
electrolysis,  ii.  219;  cathe- 
terism,  urinary  disinfection, 
ii.  220. 


IN  Ff.mat.e. 
Steel  sonnd  dilat.,  iv.  148. 


IKE.  Incontinence  of. 
Co-, in,:  sol.  1-200.  inj.  into 
blad.,  iv.  455;  colfinsonia 
canad.,  tr.  5j  at  Supper  and 
bed-time,  iv.  456;  rhmt 
aromal.fl.  ext.  ITL  5-15  d.i.d. 
iv.  497. 


Suppression  of. 
Corn  sillcjl.  cjct.  5j-ij.  iv.  4.58. 


Urticaria,  Fictitious. 
Hydrotherapy,  ii.  3S9. 


Uterine  Colic. 

Antijiyrine,  2.0  gm.,  iv.  445. 


Uterus,  AniiEUENT.  Retro- 
flexed  AND  RETliOVERTEn. 
Laparotomy  and  Alexan- 
der's op.,  hyster.trrhaphy.  iv. 
1-5:  vagino-and  recto-abdoin. 
manip.,  iv.  16. 


Cancer  of. 

Coninm    anti    lanolin 
inunct.,  iv.  4.57. 


CARCINO.HA  or. 

Chian  (urprnfinr.  iv.  .V); 
terehine  and  oil  tamnons,  iv. 
30;  vaginal  hysterectomy, 
curetting  or  high  amputa- 
tion, iv.  31. 


AUTHORS   QUOTED. 


Ulcer,  Gastric— Marfan,  i.  307;  Decker,  i. 

309. 
Electrical   Treatment    of    Chronic— 

Meyer,  Blackwood,  v.  62. 
Ulexine     Hvdhobromate.     Phtsioi^cical 

Action    of— Rose  -  Bradford,  I'inot,  iv. 

545. 
U.mbilicalCord.  Anomalous  Villous  Inser- 

tio.n  of— B.  S.  Schultze,  Schatz,  Pliiiger. 

V.  411. 
United    States,    Localities    of    Mineral 

Springs  in— Pealc.  v.  .'iU. 
Urachus,  Abnormal— Freer,  v.  423. 
Ureter— Tuchmann,  ii.  2W. 
Ureters,  Catheterization  of— Pawlik,   iv. 

148;  II.  A.  Kelley,  Hirst,  iv.  U!». 
Urethra— Etienne,  Wright,  Viiiceut,  Cham- 

I>ionnicre,  ii.  207. 
Infla.mmation  of— Chazeaux,  Goll,  ii.  211 ; 

Oberliinder,  212. 
Urethra,  Malfoumatio.v  of  Male— 'Voitu- 

riez.v.  4'!1 ;  Varjavoy.  Malgaigne,  Dionis, 

Sabbaticr,  Berard.  'ruclter.  v.  4;{2. 
Stricture  of.  in  Female— Van  dc  Warker, 

iv.  147 ;  Herman,  Ilorrock,  Routh,  Har- 

don,  iv.  148. 
Urethral  Argyria— Gr'dnfeld.  ii.  213. 
Fever,  Pernicious— Monod,  ii.  220. 
Stricture — Raney,     Davenport,    (Jtis,    ii. 

215;  von  Antal,  ii.  2l'j;  Dagnino,  Cham- 

pionniere.  Fleming,  ii.  217. 
Stricture.  Treatment  by  Resection  or 

— Ileusner,  ii.  218. 
Urethan — Longovoi,    von  Jaksch,   Andrews, 

iv.  510. 
Urethrocele.   Vaginal— Cheron.     iv.    1>4; 

Emmet,  iv.  155;  Cheron.  iv.  154. 
Urinalysis— Millard,  Posner,  i.  497  ;  Esbacli, 

Maixner,  i.  498 ;    Thorion.  i.  499 ;  V.is- 

ilevski.  Schmicdeberg,  Holland,  i.  .500; 

Lei.   Donaldson.  Adams,  i.  501 :    JarTo, 

Johnson,   i.  502 ;    Rosenbach,    Einhorn, 

Kramer,  i.  .503  ;   Bond.  i.  .504  ;    Molis.h, 

i.   .506;     Mehu.    i.    .5117;     Holovtschiner. 

Breusing.  Arturo.  i.  .509  ;  Moscatelli  and 

Vitali.  Rossbach.  i.  .510  ;   Griffith.  Bagin- 

sky.i.511;  v.Jaksch.IIaye'u.  i.512;  Kee  icr 

and  Engel.  i.  513;    Leulie.  Marshall,  i. 

514;     Cazencuvc     and     Hugonnenq.    i. 

515;  Mygge.  i.  516;    Schmicdeberg  and 

Meyer,   Kirk.  i.  517:    Marshall,  i.  518; 

Grricco.    i.    .521;    Ralfe.    Anott.    i.    522: 

Charrin  and  Roger,  Feltz.  i.  .523  ;  Miillor, 

i.    .524;     Rossbach.    i.    .525;      Francotti, 

Yamane.    Baker,    i.     526 ;     Bamberger, 

Abercroinbie.  i.  .527  ;    Bruzelius.  Lehzen, 

Demme.  Kobler  .and  OI>eriucyer.  i.  .5"2'<: 

Handford.  Baginsky.    i.    .529;    K'ussner. 

Silbermann.   Schmidt.   Sanders,   i.  530; 

Luca.  I^cwin  and  Rosner.  i.  .531. 
Urinary    Disinfection— Championncire.  ii. 

220. 
Urinary  Fistul^b  in  Female.  Causation— 

More-Madden.  Roe.  Iliihlinana,  iv.  149  ; 

Prewitt.  II.  P.  Wilson,  iv.  l^\. 
Opkkation— Sims.  Olshauscn.  Tait.  iv.  151 ; 

Rydygier.      Simon,      Tillaux.    Wiilfior, 

Jeannol,  Molinier.  W.  Duncan,  iv.  1.52; 

More-Madden.    Folct.    Vcrneuil,     Rose, 

Ilervieux,  Michinard.  iv.  I'll. 
Preparatory   TKKArMKN'— Bozoman.  iv. 

150;  Souchon,  Croom,  Tillaux.  Molinier, 

iv.  1.51. 
Ustilago  Matdis.  Physiological  Action— 

Dorland.  iv.  ,54<>. 
Uterine  II.emorriiage.  Comparativf.  Fre- 
quency OF  Causes  of— Davenport,  iv. 

6S. 
Involution.    Diagnosed   nv    the    Sound 

— Sinclair,  Churpenticr,  Milson,  Hansen, 

iv.  240. 
Tents.   Preservation   of— Dirner,   Fr«i- 

I>ont.  iv.  10. 
Uterus.  Absence  of.   with    More  or   Lc.s.s 

Normal  Vagina— Grochcn,  Max  Kahn, 

Tsi'hiievskv,  v.  429. 
Adherent,    JlETRoFLEXEn    and    Retro- 

vertei)— Polk.  Kellv.   iv.  15;   Schulue. 

Col.  iv.  16. 
Accidents  from    Operation    for— Wor- 

rall.  Srbmidt.  iv.  .37. 
BiroRNis  Carci.noma  of— Simiwon.  R«y,  v. 

4-2S. 

Etiology— Hutwr.  Valnt.  iv.  2S;  Eck- 
hanlt,  Beigel,  GlUticr.  .'«ohaut«,  R"Son- 
stoin.  Munde,  Williams,  Cusiiing, 
Goodell,  iv.  29. 
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Urticaria,  factitious ii.    3S9 


Ustilago   maydis,    physiological    ac- 
tion.....'.  iv.    540 


Uterine    h.-emorrlLicre.     comparative 

fref|nency  of,  causes  of. iv.      68 

involution,     diagnosed     by    the 

sound iv.    240 

tents,  pre.scrvation  of. iv.      10 


Utems,  absence  of,  with  more  or  less 

normal  vagina v.  429 

adherent,  retroflexed  and  retro- 
verted  iv.  15 

and  vasrina.  absence  of. v.  429 

bicornis v.  428 

carcinoma  of,  accidents  from  op- 

er,ition  for iv.  ,37 

diagnosis iv.  2(> 

etiology iv.  2S 

medical  treatment  of iv.  30 

method  of  operating  for. iv.  33 

mortality  of  operations  for...iv.  31 
recurrence      after      operation 

for iv.  32 

surgical  treatment  for. iv.  31 

Cliamliers' method  of  removal  per 

vaginamof  fibroids  of. iv.  27 

didelphys .v.  42.S 

diseases  of. iv.  1 

displacement  of iv.  10 

etiology  of. iv.  10 

symptomatology  of. iv.  II 

flexions  of. iv.  12 

treatment  of. iv.  20 

fibroids  of  the iv.  22 

cases  of iv.  27 

treatment  of. iv.  'Zi 

treatment  of  pedicle  in  hyster- 
ectomy for iv.  26 

fibro-sarconia  of. iv.  28 

inlhimmatory  affections  of. iv,  3 

inversion  of. iv.  20 

massage  in  diseases  of. ir.  48 

neuroses  of  the iv.  49 

new  growtlis  of  the iv.  21 

new  instruments  for iv.  49 

pathology  of  new  growths  of...iv.  21 

position  of. v.  285 

prolapse  of. iv.  18 

protrusion  of,  during  labor iv,  222 

retroversion  of,  Alexander's  oper- 
ation for iv.  12 

of  the  gravid iv.  12 

rupture  of. iv.  222 

subinvolution  and  areolar  hyper- 
plasia of. iv.  3 

Vaccination  and  erysipelas ii.  47fi 

syphilis  from _ii.  461 

Vagina,  abnormalities  of. t.  429 

and      external      genito- urinary 

organs,  diseases  of. iv.  120 

and  perineum,  lesions  of,  causa- 
tion  iv.  l.-W 

bhio  color  as  sign  of  pregnancy  ..iv.  10,^ 

cysts  of,  contents  and  location. .iv.  147 

origin iv.  1-Wj 

svmptoms  and  treatment iv.  147 

lesions  of  the  upper iv.  \X> 

occlusion  of.  after  treatment  ...iv.  1.34 

forms  of. iv.  l.'iO 

operations  for iv.  1.32 

pathology iv.  131 


THERAPEUSIS. 


Finuoin  of  the. 
Iiij.  rrr;„fiii.  iv.  23;  electroly- 
sis, higli  intensity,  electric 
cauterization,  iv.  24  ;  hyster- 
ectomy, iv.  25 ;  removal  per 
vag.,  euuuleation,  iv,  27. 


Retroflexions     and     Veu- 

SIO-NS  OP. 

Alexander's  op.,  iv.  12 ;  trach- 
elorrhaphy, etc.,  iv.  14;  hys- 
terorrhaphy,  iv.  15 ;  stem 
pessaries,  iv.  16;  White's 
repositor,  iv.  20;  thimble 
sound,  iv.  21. 


I.vrERSlON  OF. 

Colpeurysis,  Noeggcrath's 
method,  aniputat.  by  rubber 
baud,  hot- water  inj.,  iv.  20. 


Prolapse  of. 

Byrne's  pessary,  cotton  tam- 
pons dipped  in  horo-ifhjcvr- 
vl(^  i,  ijh/cfrine  xvi,  and  (ilum 
i,  iv.  18 :  for  rectocele, 
Reamy'sop.,  iv.  19;  massage, 
iv.  48. 


SlIBfN'rOLL'TIOy  ANT)  AREOLAR 
llvrERPLASIA  OF. 

(lalvanic  current,  ifod.  chlor. 
'S\.  fol.  /n/Ksn/um.,  Jj,  ulini, 
%ui ;  M.  and  apply  on  tam- 
pons, o.a.d. ;  i/lj/rerinc  tam- 
pons, remove  ovaries,  iv.  4 ; 
massage,  iv.  '18. 


Vacina.  Cysts  of. 

Enmleation :    incision     and 
antisept.  packing,  iv.  147. 


Vaginal  E.vterocele. 
Adolphus'  op.,  iv.  1 45. 
and  Labial  Thrombus. 
If  rupture    occur,    ice,  anti- 
sept.    cleansing     (mr.     .itili. 
1   :   .'WIIWI),   io,l>,/.  and    glj/c. 
tampon,  iv.  123. 


AUTHORS   QUOTED. 


Uterus  (conUnurd). 

Diagnosis — Ruge    and    Veit,    Stratz,   iv. 
.30. 

Fibro-Sarcoma  of— DaCosta,  iv.  28. 

Inversion  of— Jaggard,  Pettit,  I>eFort, 
Brewis,  Runge,  iv,  20. 

New  I.vstruhents  for— Shoemaker.  Meni- 
ere, iv,  49;  Foster,  Dench,  iv.  50;  Cleve- 
land, iv.  51. 

Neuroses  of  the— Gnaack,  Landau,  D'uve- 
lius,  Lohlein,  iv.  49. 

Patholocjv  of  Xfw  Growths  of— Ileitz- 
mann,  iv.  21  :  Kl'.tz.Wyder,  Gallippc  and 
Land'niz3',  M'lillcr.  iv.  22. 

OF  Subi.nvolution  and  Areolas,  Hvper- 
PLASIA  OF— Eastman,  iv.  4. 

Position  or— Herman,  v.  2S5;  By  ford, 
Tschaussow,  v.  2*<6. 


Prolapse  of— Bvrne,   Beatty,   'Wylie,   iv, 
IS;   Et     •        "      -■  .       .^    ~  . 

iv.  20. 


IS;   Engelmann,  Reamy,  iv.  19;   Cohn, 


Protrusion  of.  during  Labor— Francisco, 

Carroll,  iv.  2'22. 
Retroversion  of  the   Gravid  — Pinard 

and  Varnier.  iv.  12. 
Rupture    of— F.     Kroner,      iv.    222;    M. 

McLean,  C,  C.  Lee.  W.  T.  Lusk.  iv.  '223. 
Treatme.nt     of      Subinvolution      a.sd 

Areolar  Hyperplasia  of— Eastman, 

Munde,  Wyman,  Mit<:hell,  Polaillon,  iv, 

4. 
AND  Vagi.va,  Absence  of— Ferris,  v.  429. 
Medical  Treatment— Clav,  iv.  30 ;  Cordes, 

iv.  31. 
Method    of     Operating     for — Fritsch, 

Martin,      Leopold,      Richelot,     iv.     33; 

M'liller.  Landau,  Champiouniere,  Greig- 

Sniith,  iv.  36. 
Mortality    of   Operations— Post,   Dud- 
ley,    Brennecke,    .Schroeder    and    Hof- 

meier,  Fritscli,  Martin,  iv.  31. 
Recurrence    APrEU    Operatio.n    for — 

Frit.sch,   Volkmaiin,  Leopold,   Hofmeier, 

Schauta,  iv.  32. 
Surgical      Treatment— Tait,      Jackson, 

Williams,    GoodcU,    iv.    31 ;    Verneuil, 

Baker,  Le  Fort.  .Schauta.  JIunde,  iv.  33. 
Didelphys— Le    Fort,    Ollivier,    Benicke, 

Freudenberg,  Dirner,  Kubassow.Strauch, 

v.  428. 
Displacements    of  —  Giailly-IIewitt.    iv. 

10:   T.  A.   Emmet,   Ziegerspeck,  iv.  11; 

Cameron,  Vedeler,  iv.  11. 

DiSPLACE.MENTS  AND  FLEXIONS  OF. 

Treatment  of— .Alexander,  Ashby,  iv. 
12;  Riazentzcll'.  Friinkel,  Kellogg, 
Doleris,  iv.  13;  Reade.  Martin.  Kelly, 
Tresholme.  Pozzi.  Bouilly.  Munde.  iv. 
14;  Stoltz,  Ilegar.  iv.  l.');  Donaldson, 
Gordon,  Black,  iv.  16 :  Routh,  Meiidows, 
Ileywood  Smith,  Mauiiell,  Moullin, 
Fitzgerald,  iv.  17;  R.  Jackson,  Bailey, 
iv.  IS;  White,  Miller,  iv.  21. 
Fibroids  of  the— Skutsch,   iv.  22;   Kiits- 

chau,  Johnson,  Joulin.  ir.  Z3. 
Fibroids  of  the.  Cases  of— Foreman,  K, 

Thornton,  Karstrom,  Dawson,  iv.  27. 
Treatment  of  Pedicle  in  Hysterec- 
tomy FOR  Fibroids  of— Bantock.  Fehl- 
ing.  Dirner,  Braun.  Martin,  Orthmann, 
Keith.  Eastman,  iv.  26. 
Treatme.nt  of  Fibroids  of— Bumm,  iv, 
23;  Cutter,  .Vpostoli,  Webb.  Martin, 
Elder,  Siuitb.  Steavcn.son.  Plavfair, 
Kimball,  iv.  2t;  .Munde,  Keith  iv.  25; 
Chauibers-KleinwUchter,  iv.  27. 


Vagina,  Abnormalities  of— Frnzer.  v.  429 ; 
Guzzoni,  Davillicr.  Flamiuarion.  Placen- 
cia,  V.  4:50;  Polaillon,  Rothemberg,  v. 
431. 


Blue  Color  or.  a  Sign  of  Prsgnancy— 
Chadwick,  Farlow.  iv.  Il'k3. 


Cysts  of.  Contents  and  Location— 
Haumgarten.  Freund  and  Voit,  Preu- 
scheu,  iv.  146;  Cheron,  iv.  147. 


Lesions  or  the  Upper— Uadra,  iv.  135. 
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Vaginal  and  labial  thrombus iv. 

eti'OoRT  and  terminations iv. 

treAtmeut iv. 

enterocelo.    etiology,    symptoms, 
and  treatment iv. 

Vaginismus,  definition iv. 

etiology iv. 

treatment iv. 


Vallev  district!!  of  EnslanJ  and 
Wales,  relation  of  course  of  pre- 
vailing winds  to  cardiac  dis- 
ease and  rheumatism v.  10 

Vapors  (medicated)  in  ocular  dis- 
ease  iii-  1"6 

Varicella  (chicken  pox) iv.  3.')9 

diagnosis  of. iv.  ."iSJ 

epidemics  of. iv.  3")0 

etiology  of iv.  .T)9 

pathological  anatomy iv.  3J9 

sequela; iv.  351 

symptoms iv.  359 

Varicocele ii.  240 

Variola,  symptomatology,  prevalence 

and  treatment  of. ..i.  2**^ 

care  of  eyes  in iii.  206 

Vascular  excrescence."! iii-  •>i'il 

Vegetable  wax  embedding v.  3.S0 

Veins,  injection  of  bacteria  into  the  v.  513 

Venous  system,  diseases  and  inju- 
ries of. - ii.  Z')i 

Ventilation  of  sewers  and  mines,  de- 
vice for. V.  2.39 

Veratrura  viride,  physiological  ac- 
tion  iv.  mj 

Vernix  caseosa,  stain  for v.  375 

Vertebrae,  fracture  of ii.  268 

Vesical  calculus  in  female iv.  1.").5 

Vibration,  local  anassthesia ii.  .'>27 


Vision,  acuity  of  diminished  by  anae- 
mia  iii.  101 

cerebral  centres  of. iii.  5 

defective,  simulating  torticol- 
lis  iii.  99 

disttirlied,  from   eating   mussels, 

saus.ige9 iii.  126 

hallucinations  of,  from  enema  of 

sod.  Sftlicyl iii.  126 

projection,  field  of. v.  280 

Vitreous,  bony  formation.i  in iii.  69 

CT.iticerci   in iii.  69 

disenscs  of. iii.  69 

haimorrh&gc.s  into,  following  con- 
stipation  iii,  I0.1> 

newly-formed  blood-vessels  in. iii.  69 

Villol  in  the  Vosjcs.  waters  of. v.  41 

Vomiting  in  t»lies.  hyperacid i.  .3.32 

of  gall-stones '. i.  324 

Vulva,  cysts  of.  treatment iv.  121 

varieties  and  origin iv.  120 

Vulvo-vaginal  gland,  abscess  or....iv.  122 


THERAPEUSIS. 


Vagi.msmus. 

Remove  local  cause ;  cocaine 
and  liKlliut.  loc,  dilate  or 
incise  vag.  orifice;  remove 
hymea,  iv.  127. 


AUTHORS   QUOTED. 


Varicella. 

For  conjunctivitis  and  ker- 
atitis nitrate  silver  and 
Kulpli.  zinr.  for  stomatitis  in 
p'/tass.  rhlorat.;  for  vulvitis, 
eninUieiit  totions.  iv.  360. 
Kt/tol,  cold  b.aths;  in  sup- 
puration tepid  baths,  iodii- 
form  uiiUineiit  in  vaseline,  i. 
283. 


Varioose  Veins. 

II(imtvn)lii  Jl.   ext.    intern, 
and  bandage,  iv.  466. 


Variola. 

Xylol,    gr.    30-45    pro    die, 
iv.  516. 


Vk.voiis  Sy.stem,  Diseases  and 
Injuries  or. 
Pressure   and   ligation,  vein 
forceps,  ii.   256;  ligation,  ii. 
2,-^7. 


Veutioo. 

Static  insulation,  t.  91. 

Vulva.  Cvsts  or. 

Ini'i.iion    with  drain  ;  extir- 
pation uf  cyst,  iv.  121. 


Vagi.va  (conliniuxl). 

OfOLUSIO.V  OF,  ArTEB-TREATHK.VT— Syl- 
vester,iv.  1.34  ;  Breisky,  iv.  1.3.5;  Sylvester 
and  iloward.  CuUingworth,  ijre.sky, 
I'ulaillon,  Schlesinger,  Lowe,  iv.  i;<); 
Payuo,  Tuwnsend,  Fenger,  iv.  131 ; 
Breisky,  CuUingworth,  Sylvester,  Schles- 
inger, Schroeder,  Polaillon,  Howard, 
Crooin,  Fenger,  iv.  I;i.'5 ;  Uuran,  Hegar, 
iv.  I.'44 ;  Howard,  Sylvester,  CuUing- 
worth, iv.  131 ;  Schlesinger,  Lowe,  Syl- 
vester, iv.  132. 
A.NP  Peri.neum,  Lesio.vs  of.  Causation— 
Parvin,  iv.  135. 
Vaginal  and  Labial  Thrombus— Koppc,  iv. 
122;  Sinclair  and  Johnston,  St.  Martin, 
iv.  122;  LwofT,  Parker,  de  St.  Martin, 
Jones,  iv.  12;{. 
E.VTBKOCELE — Etheridgc,  P.  Adolphns,  iv. 
145:  Byford,  Alexander,  Tucker,  iv.  146. 
Vaginismus.Definition— Sims,  iv.  124;  Tait, 
iv.  12.5. 

Etiology   of— Emmet,  Winckel.    E.   M. 
M;ulden.    Bantock,    Barnes,    Oldham, 
Routh,  Fenwick,  iv.  125;  Rutherford, 
Blake,    Tait,     Tillaux,     Hegar     and 
Kaltenbeck,  Hilton,  iv.  126. 
Treatment  of— Madden,  iv.  127 :  Emmet, 
Bantock,   Barnes,    Routh,    Sims,    Til- 
laux, Meniere.  Broca,  iv.  128 ;   J.  B. 
Thompson,    Hegar     and    Kaltenbeck, 
Schroeder,   Winckel,   Maun,   iv.    129; 
Parvin,  iv.  1.30. 
Valley  Districts  of  England  and  Wales, 
Relation   of  Course  of  Prevailing 
Winds  to  Cardiac  Disease  a.nd  Rheu- 
matism— Uaviland,  v.  10. 
Vapors  (Medicated)  in  Ocular  Disease — 

Vianu,  iii.  176. 
Varicella- Hutchinson,   Le  Gendre,   Bmr- 
elle,  Grancher,  Comby,  iv.  .3.50 ;    Hutch- 
inson,  Combv,    Bellamy,    Reynaud,    iv. 
3at. 
Varicocele— Championniere,   Horteloup,    Le 

Dentu.  ii.  240. 
Variola.  Care  of  Eyes  in— Panas,  iii.  106; 
Cotugno,     Montefusco.    i.   2.S.-i;     (Etriis, 
Vinay  and  Riche,  CoUeville.  i.  2S-;. 
Vaseline— I>ey,  iv.  510;    Meunier,  Dujardin- 

Beaumetj,  iv.  511. 
Vegetable  Wa.x  Embedding  — Francotti,  t. 

380. 
Veins,  Injection  of  Bacteria   into  the  — 

Von  Foder,  v.  513. 
Venous  System,  Diseases  and  Injuries  of— 
Tipton,  ii.  2')5 ;    Gould,   Schmid.  Robin- 
son, Kiilliker,  Voituriea,  ii.  256 ;  Pilcher, 
ii.  2.57. 
Ventilation  of  Sewers  and  Mines,  Device 

FOR-R.  S.  Ash.  V.  2:!9. 
Vekatri'm  Viride— Squibb.  Ady,  Stroud,  iv. 
511. 
Physiological  Actio.v— Ischistowitch,  iv, 
.547. 
Vernix  Caseosa,  Stain  for- Strassman,  v. 

.375. 
Vesical  Calculus,  in  Females- Croom.  iv. 

1.55;  Cheron,  De  F.  Willard.  iv.  1.5t;. 
Vision,  Acuity  or.  Diminished  by  An.«mia 
—Martini,  iii.  103. 
Cerebral  Centres  of  —  Ferrier.  Seguin, 

iii.  5;  Slooren.  Bouveret.  Hun.  iii.  6. 
Defective    .Stimulati.ng    Tdrtuollis  — 

Bradford,  iii.  99. 
Disturbed,  from  Eating  Mussels,  Sad- 
sages —Duterro,  iii.  126. 
Hallucinations  of,  from  Enema  of  Sod. 

Salycii.— Schifler,  iii.  126. 
Projection,  Field  of— V.  Sachs,  Uhtoff,  t. 
2S0. 
Vitreous.  Bony  Formations  in  —  Burnett, 
Lamb.  iii.  69. 
Cysticerci   in— B:issicre8,  Van  der  lj»a.n, 

iii.  69. 
II-smorrhages  into,  following  Consti- 
pation-Enles,  iii.  105. 
Newly-formed  Blood  Vessels  in— Han- 
sell,  iii.  00. 
VlTTEI.  IN    THE   Vosges,  Watebs   OF- Pat«- 

fon.  T.  44. 
Vplya.  Cysts  of.  Varietifji  andOrigik— 
K..pi'0.  Welwr.  Gotts.halk.  iv.  120:  Iji- 
gmngc.   iv.   121 ;   Trelal.    Desnos,   Baer, 
iv.  121;   I^agrange,  ir.  121. 
VuLvo-VA'iiNAi,  OiAND,  ABSCESS  Of.— Croom, 
Ravogli,  Iv.  122. 
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Waking  numbness i.  177 

Water  for  drinldns,   prevention    of 

contamination  of. v.  223 

b^'gienic  study  of. v.  22C) 

vital,  of  bacteria  in,  dependent,  v.  223 

Watts  or  Volt-amperes v.  51 

Wilson  and  Guthrie,  muscles  of. v.  238 

Whooping-cougU    bacillus,    cause    of 

and  appearance  of. iv.  329 

catarrh  in iv.  3^1) 

conclusions     of    Si.xth     German 

Congress  on iv.  333 

Wolfacli,  pine-leaf  bailis  of. v.  42 

Wolffian  bodv v.  410 

duct V.  41,S 

tubules V.  42U 

Word-deafness,  in  absce.ssof  brain. .iii.  243 

Worms,  treatment  of  intestinal i.  395 

Wound  infection ii.  505 

Wounds V.  HI 

of  the  head  ( penetrating  contused ) 

suicide  by v.  141 

of   the  heart   (penetrating)    sui- 
cide by V.  143 

punctured v.  \\A 

abdominal ii.  .^03 

of  abdomen,  stab ii.  313 

of  chest,  lungs,  and  heart ii.  .302 

of  extremities,  gunshot ii.  313 

of  head ii.  299 

miscellane:)us ii.  31*) 

of  spine ii.  301 

Willis,  anomalous  form  of  circle  of  v.  437 

Wrist,  dislocation  of. ii.  270 

excision  of ii.  277 

Writers'  cramp i.  180 

Wine  and  beer,  adulterations  of 2.32 

Winter  climate  for  inv.alids v.  13 

palace,  ideal  of  Kichardson v.  14 

Xanthin,  e.fects  on  muscles iv.  630 

Yaws ii.  391 

Yellow  fever i.  2S7 

localities  where  prevalent v.  2'>1 

prevention  of,  by  inoculation. ..v.  252 
relative    prevalence    by    months 

during  18S7,  of. v.  254 


THERAPEUSIS. 


Whooping  Couuii. 

Is.'  arcotics  and  sedatives,  Vet- 
lesen's  mix.  of  fnd.  Iiemp  and 
hilltuL,  miireiif.  cor.iinf 
intern,  and  locally,  dihual 
as  antidote  to  rmriinr,  rar- 
hulic  acid  inhaled,  gtt. 
XX.  on  cotton-woo! ;  renew 
citrb.  arid  t.i.d.,  iv.  331 ; 
penixi/ie  hydrofjen,  f  5.j  five 
or  six  times  daily  ;  dil.  nit. 
acid,B.\V.  Kichardson  mixt., 
uzonic  ethi'.r,  iudo/.,  xalicyl., 
rciorrin,  In/drnrfi.  '■hlor.cor., 
miljihiii  "11^  'I'i'l.  riiralypt., 
purr  h.  „,<.!.  ,n,l,r!/ri„f,  1-7 
gr.  t'l  iliild  oji  t':  |rr.  xv.  for 
adults,  t.i.d.,  '/ii'in.,  Bachen's 
mixt.,  iv.332;  Koloversmixt. 
(sjiray),  Moizard's  insuffl., 
horii:  arid  insufil.  in  nostrils 
every  three  hours,  gr.  2-3; 
coffee  added  to  insuffl.,  iv. 
333  ;  hydiugm  peroxide,  5,j 
in  fjhjcerine  and  water,  iv. 
471  ;  umyl  hydrate,  2  gm.  at 
bedtime,  iv.  424  ;  antipi/rine, 
iv.  44.-. ;  rhlonil,  gr.  '  1.5-20 
daily,  iv.  i.Vi:  rncn  tr.  int. 
and  c'irii.iiic  locally,  iv.  4.54; 
_    eucalyptus  Iwney,  iv.  4(i2. 


WouMS,  Treatment  of  Intes- 
tinal. 
Oil   "f  chenopndimn   anthel- 
minticum,  i.  396. 


WOUNUS,  AlillOMINAL. 

Quinine  hydmhrumale  hypo- 
derm.,  ii.  310 ;  antiseptics, 
idilii/unii  yauzK  tampon, 
alimentation  by  rectum,  ii. 
307;  mirrph.  with  alropia, 
alropia  hypoderm..  ice  coil, 
leeches,  ii'.  308 ;  antiseptics, 
iodoform  yauze  packing, 
ntropid  and  morph.  hypo- 
derm.,  quinine,  ii.  .309. 

OK    Extremities,     Gunshot, 
Continuous. 
Antiseptic    bath,    antiseptic 
surgery,  ii.  314. 

of  Head. 
Antiseptics,  trephining,  ii. 
299 ;  induction  balance  to 
locate  foreign  body,  ice  bags, 
purgatives,  niorpli.,  lead 
lotion,  ii.  .'1(10. 

Miscellaneous. 
Actual  cautery,  ii.  316. 


Yaws. 

Arsntir   inter.,  merruri/    lo- 
cally, ii.  .'Wl. 
Yellow  I'kvi.k. 
Treatment  of 
I'ilocarp. 


AUTHORS   QUOTED. 


in  ec't.,  i.  287- 


Wakini;  Numbness— Aulde,  Mitchell,  i.  178; 
Smith,  Dodge,  i.  179. 

Wateii— IlYDRorHERApy,  Heat  and  Cold — 
Winternitz,  Lydston,  iv.  512;  Ziemssen, 
Frey.  Reiss,  iv.  513;  Barr,  Fuy.ey.  Ar- 
nott,  Kellogg,  iv.  514;  Harris,  Liegeois, 
Greuell.  Holt,  iv.  51.5. 

Water  for  Drinking,  Prevention  of,  Cow- 
tashination  of— Ilueppe,  v.  228. 
Vitality  of  Bacteria  in— Roehl,  v.  228. 

Whooping  Cough. 

Afanasieff.  iv.  .329;  Seintschenko.  Ilerif, 
Vetlesen,  iv.  330;  Llewellyn  Eliot,  L.  E. 
Holt,  Labric,  Prior,  Pick,  B.  W.  Rich- 
ardson, Gibb,  Sonnenberger,  Bachen, 
Kolover,  Moizard,  llolloway,  Guerder, 
Billhaut,  Cadet  de  Gasscourt,  Constantin 
Paul,  iv.  332;  Vogel,  Hagenbach, 
Michael,  Ileubner,  Prior,  Schli'eb,  Son- 
nenberger, Binz,  Cohen,  Afanasieff,  iv. 
.3.33. 

Willis,  Anomalous  Formation  or  Circle 
OF— Weinlechner,  v.  437. 

Wilson  and  Guthrie,  Muscles  of— Cros,  v. 
288. 

Wine  and  Beer,  Adulterations  of— Va'.Iin, 
V.  232;  Fereol,  Paul,  v.  2.'«. 
Iron  Glassware  Acted  Upon  by  Acids 
IN— Peligot.  V.  Z55. 

Winter  Climate  for  Invalids— A.  E.  Drys- 
dale.  V.  18. 
Palace,  Ideal— B.  W.  Richardsson,  v.  14. 

Wound  Infection— Abrams.  ii.  .506  ;  Parker, 
Packard,  ii.  .'07 ;  Long.  ii.  .508. 

Wounds     Abdominal— Richardson,      Lange. 
Hall  and  Stimson,  ii.  305;  Morton,  Mac- 
Cormac,  Nancrede,  ii.  3U6;  Jackson  and 
Potter,  ii.   3U8;   Ledyard.  Eldie,  Buck- 
hardt,  Moore,  ii.  309;  Warren,  Shalley, 
ii.  310;  Poz7.i.  Keen,  Case,  Priddy,  Fox, 
Lange,  Abbe,  Warren,  Barker,  ii.  311. 
Miscellaneous — Methnen,    Jeannel,    Ox- 
ford. Chauvel,  Bellamy,  ii.  316. 
of  Abdo.men.  Stab— Formad,  Jenkins,  Fox, 
Morton,    Black,  Wegmore,    Grunge,   ii. 
312. 
OF    Chest.     Lings    and    Heart— Croft, 
Wyeth,  ii.  302  ;  Kocnig,  Curran,  Leleuf, 
ii.  303. 
OF  Extremities,  Gunshot— Borde,  Croft, 
Howe.  Monllin,   ii.  313;  Schuchardt,  ii. 
314  ;  Bryant,  ii.  315. 
OF  Head— Dennis.  Bcrra,  il.  299;  de  I.an- 
nov,    Dalton.  MouDin,   Rankin,  ii.   300; 
Wilson,  ii.  301. 

Wounds  of  the  Head  (Penetrating,  Con- 
tused), Suicide  by— Staples,  Longer, 
Fourmet,  Fritsch.  Angenstein.Von  Biart, 
Caqenter,  Linuin.  Schauenstein.  Alle:t, 
Fabrice,  Otto.  Maschkn,  Riembault. 
Kupfer,  Zaggl,  Hofman,  Krugelstein, 
von  Ilaumeder,  Howe,  Frank,  v.  141. 
OF  SriNE— Douglass.  Lamb,  Walsh,  ii.  301. 

Wounds,  Punctured— Katayaina,  v.  148. 

Xylol— Zuelzer,  Otvos,  iv.  51.5. 

Yellow  Fever  —  Froirc.  Finlay,  Lacorda, 
De  Arenas,  Hcbeismith,  i.  287. 

Prevention  of,  by  Inoculation— Freiro 
and  Carmona,  G.  M.  Sternberg,  v.  252. 

Zinc.  Cyanide— Lashkevitch,  iv.  516. 


STORAGE 


1^^^. 


